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N is the 14th letter in the English alphabet. It was also 
the 14th letter in the alphabet used by the Semitic peo- 
ples, who once lived in Syria and Palestine. Its symbol 
apparently came from the Egyptian hieroglyphic (or pic- 
ture writing) for snake. Later Western Semitic traditions 
called this letter nun, which was the word for fish. The 
Greeks took over the letter from the Phoenicians and 
called it nu. See Alphabet. 

Uses. N or n is about the fifth most frequently used 
letter in books, newspapers, and other printed material 
in English. In mathematics, n represents an indefinite 
number. As an abbreviation, n may stand for noun, neu- 
ter, noon, name, or not. N, in chemical formulas, means 
nitrogen; in geographic descriptions, north or northern. 


Development of the letter N 


Bi 


The ancient drew this sym- 
bol of a snake about 3000 B.C. 


The Semites, about 1500 B.C, wrote the 
letter in this form. 


The Phoenicians simplified the Semitic 
symbol about 1000 B.C. 


The Greeks changed the letter and 
added it to their alphabet about 600 B.C 
They called it nu. 
The Romans, about A.D. 114, wrote the 
letter N with straight lines. 


N 


Common forms of the letter N 


Nn Za Nn Nn 


Handwritten letters vary Roman letters have small 
from person to person. Manu- finishing strokes called serifs 
script (printed) letters, /eft, that extend from the main 
have simple curves and strokes. The type face shown 
straight lines. Cursive letters, above is Baskerville. The italic 
right, have flowing lines. form appears on the right. 


In medieval Roman numerals, N represented 90 and Ñ, 
90,000. 

Pronunciation. In English, a person pronounces n by 
placing the tip of the tongue against the gums behind 
the front teeth and making the sound through the nose. 
In such words as hymn, the final n is silent. But in such 
words as gnostic or mnemonic, the first n is pro- 
nounced, and the letter before it is silent. Double n, in 
words such as manner, is pronounced like n. In words 
like pen-name, each n is pronounced. The letter has 
much the same sound in classical Greek and Latin, and 
in German. In Spanish, when written with a tilde, ñ, it 
has a ny sound, as in the English word canyon. In 
French, it gives vowels a nasal sound, as in pont. 


The small letter n developed about A.D. 500 from 
Roman writing. Monks who copied manuscripts modi- 


fied the letter during the 800s, By about 1500, the n had 
its present shape, 


peo LPP 


Today 


A.D. 500 800 


N 


Special ways of expressing the letter N 


Braille 


British Sign 
language 


Nn Nn N 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears on the right. 


Computer letters have spe- 
cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 
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Naartoie. See Tangerine. 
Nabokov, Vladimir (1899-1977), was a Russian-born 
author. His novels are noted for their complicated plots 
and the complex attitudes they express toward their 
subjects. Critics praised Nabokov’s novels for their wit, 
intricate use of words, and rich language. His novels in- 
clude /nvitation to a Beheading (published in the Soviet 
Union, 1938; United States, 1959; United Kingdom, 1960), 
The Real Life of Sebastian Knight (1941), Lolita (published 
in France, 1955; United States, 1958; United Kingdom, 
1959), Prin (1957), Pale Fire (1962), and Ada (1969). Nabo- 
kov published collections of stories and poetry and 
translated several Russian literary classics into English. 
Speak, Memory (1951, expanded 1966) is his autobiogra- 
phy. A collection of Nabokov's lectures at Cornell Uni- 
versity in the United States in the 1950's was published 
under the title Lectures on Literature (1980). 

Nabokov was born in St. Petersburg. The family fled 
to Western Europe in 1919 because of the Bolshevik rev- 
olution. Nabokov attended Cambridge University in Eng- 
land from 1919 to 1922. From 1922 to 1940, he lived in 
Berlin and Paris among other Russians who had left 
their country because of the revolution. He wrote his 
novels in Russian, and most were later translated into 
English. In 1940, Nabokov settled in the United States 
and began to write in English. He returned to Europe to 
live in 1959. 

Nader, Ralph (1934- _), an American lawyer, be- 
came famous for fighting business and government 
practices that he felt endangered public health and 
safety. In his book Unsafe at Any Speed (1965), Nader ar- 
gued that the United States car industry emphasized 
profits and style over safety, The U.S. National Traffic and 
Motor Vehicle Safety Act of 1966, which established 
safety standards for new cars, resulted largely from his 
work. 

Nader's studies of the meat and poultry industries, 
coal mines, and natural gas pipelines also resulted in 
stricter health and safety laws. He publicized what he 
felt were the dangers of pesticides, food additives, radi- 
ation from TV sets, and excessive use of X rays. Nader 
said the government was not strict enough in enforcing 
antipollution and consumer protection laws. 

In 1971, Nader founded an organization called Public 
Citizen, Inc., which he headed until 1980, The organiza- 
tion specialized in energy problems, health care, tax re- 
form, and other consumer issues. Nader and his staff 
conducted a major study of Congress in 1972. Their find- 
ings were published in a book, Who Runs Congress?, 
and in biographies of all 
U.S, senators and repre- 
sentatives. In 1982, another 
Nader group published a 
study of the Reagan admin- 
istration. Nader was also a 
coauthor of The Big Boys: 
Power and Position in 
American Business (1986), 
which examines the struc- 
ture of corporate business 
in the United States. 

In 1988, Nader's efforts 
helped bring about the 
passage of California's 


Ralph Nader 


Proposition 103, a law that provided for the lowering of 
some car insurance costs. Nader won another battle in 
1989 when General Motors announced it would make 
air bags standard equipment on many 1990 models. 
Nader had promoted the use of the safety feature for 
more than 10 years. 

Nader was born in Winsted, Connecticut, U.S.A., the 
son of Lebanese immigrants. He graduated from Prince- 
ton University and Harvard Law School. 

Nadi. See Fiji. 

Nadir js the point in space directly below where one 
stands, To an observer on earth, the sky appears to be a 
half-dome whose edge forms a great circle resting on 
the flat surface of the earth. Imagine a plumb line sus- 
pended from the centre of this dome, directly above 
your head, and passing through the centre of the earth 
and into space as far as the central point of the invisible 
half-dome beneath the earth. The two points marking 
the ends of our imaginary plumb line are, respectively, 
the zenith and the nadir. They are the poles of the hori- 
zon, and each is 90° from the horizon. See also Zenith. 
Nagaland is a state in northeastern India. It is a remote 
and hilly territory, lying to the south of the Brahmaputra 
River, with Burma to the east. The state is best known for 
its once warlike tribal population, which took part in the 
practice of headhunting until the early 1900s. 

People and government. The population of Naga- 
land consists of several groups of tribes that originated 
in Tibet and Burma. These include the Angamis, Aos, 
Chakhesang, Chang, Konyaks, Kukis, Lothas, Phom, 
Pochuri, and Semas. The Nagas’ reputation as headhunt- 
ers made them greatly feared among their neighbours. 
They were noted for their fierceness and the regular 
raids they made on Assam and Burma. Their villages are 
on hilltops and ridges and are still protected by stone 
walls. The main building in a village is the morung, a 
long house which may be as much as 20 metres long 
and 10 metres high. Its roof is supported by a single 
crossbeam. The morung was once the most important 
house in the community. It was a boys’ dormitory and an 
armoury for storing weapons and displaying the prizes 
of war. These took the form of enemy heads, often as 
many as 150 in a morung. When fire destroyed the 
timber-and-thatch long houses and the skulls inside, the 


Nagaland is a small, remote Indian state lying in a hilly area on 
the Burmese border. 


Nagas carved small replica skulls as substitutes. By each 
morung stood a huge, sacred drum, which the Nagas 
hollowed out of a tree trunk and carved to resemble a 
buffalo head. The history of their culture and practices is 
shown in wooden images, masks, jewellery, and head- 
gear. In some villages, women had the female equiva- 
lent of a morung. Women still take an equal share in the 
work and government of Nagaland today. More than 90 
per cent of the population are Christians. The rest are 
Muslims or Hindus. The main languages spoken are Na- 
gamese and English. 

Nagaland has one elected member in the Lok Sabha 
(lower house) and one representative in the Rajya Sabha 
(upper house) of the Indian national parliament. The 
state legislature has 60 members. 

Economy. Some Nagas still practise the “slash-and- 
burn” techniques of jhum, or shifting cultivation, where 
there is room. After cultivating a patch of land for two 
years, the Naga farmers used to leave it to regenerate by 
lying fallow for 10 to 15 years. Now, the period between 
successive cultivations has diminished to a couple of 
years, and the land is less fertile and productive than it 
was. The main crops are rice and maize. Millet, oil 
seeds, potatoes, pulses, and sugar cane are also grown. 

The Nagas are today dependent on the timber indus- 
try. Nagaland produces a number of woods for export, 
including mahogany. It also produces fuelwood and 
many other forest products. Cutting down the large 
trees, however, has led to soil erosion. Orchard planta- 
tions and terraced cultivation are generally being intro- 
duced into the state's economy. Bamboo is a valuable 
and major product. 

In spite of the very great importance of timber as a 
product, there are still many artistic and functional items 
produced by traditional handicrafts. Women in Naga- 
land practise the ancient craft of weaving on portable 
hand looms. They stitch together strips of colourful 
cloth to produce shawls in different patterns which dis- 
tinguish each tribe. The shawl is a universal garment 
worn by Nagas all over the state. 

Transport routes are very limited in Nagaland. Roads 
connect Kohima with Assam and with Imphal, the capital 
of Manipur to the south, but there are virtually no rail- 
ways. Dimapur has the only railway station in Nagaland, 
and an airport that links the state with the rest of India. 

Land. Nagaland is bordered on its south, west, and 
north by the Indian states of Manipur, Assam, and Ar- 
unachal Pradesh. It shares an international border with 
Burma to its east. 

Parallel ranges of mountains run from north to south. 
They have some of the richest forest cover left in India. 
Evergreen forests are most common below 1,200 me- 
tres, Mahogany and bamboo are among the most valu- 
able species. Oak and pine and other conifers are the 
main types of tree found above 1,200 metres. 

Nagaland has many kinds of monkey, including the 
flying lemur, the long-tailed langur, and the pink-faced 
monkey, Elephants, porcupines, rhinoceroses, scaly ant 
eaters, tigers, and wild oxen are common. There are 
many colourful jungle birds. 

Nagaland has a pleasant, temperate climate. But it has 
very heavy rainfall in the summer monsoon months (see 
Monsoon). Winter temperatures range from an average 
minimum of 8 °C to an average maximum of 15 °C in Jan- 
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Nagaland’s people are called Nagas. Naga women take an 
equal share in work and government. 


uary. These rise to an average maximum of 25 °C in May 
and again in August, with average minimum tempera- 
tures through the summer of about 19 °C. The whole 
area has relatively dry winters, receiving less than 10 
centimetres of rain between December and March. 
However, rainfall in the summer is very heavy, giving an 
annual total of over 180 centimetres in Kohima. 

History. The various tribes and tribal groups making 
up the people of Nagaland came from various regions 
including Burma and Tibet. They settled in the remote 
hill country of Nagaland long ago, but experts do not 
know precisely when. The Nagas have rich and colourful 
collections of poetry, folk songs, and tales that preserve 
many ancient legends. This folklore has been passed 
down from generation to generation. But there is no 
written account of the early history of Nagaland. 

The earliest written references to the Nagas date from 
the 1200s. At this time, a people called the Ahoms set- 
tled in Assam and came into contact with the Naga 
tribes. According to Ahom chronicles, there were occa- 
sional conflicts, but Ahom and Naga chiefs generally 
had friendly relations. However, raids by one Naga vil- 
lage against another were a feature of life in the hilly 
areas, and the Nagas decorated their morungs with the 
skulls of enemies slain in battle. 

Until the 1800's, the Nagas led a fairly isolated exist- 
ence, untouched by the great historical development 
that affected most other parts of the Indian subconti- 
nent. Then, in 1819, the Burmese invaded Assam and oc- 
cupied it for seven years. In 1826, the British extended 
their rule to Assam. They sent out the first of several ex- 
peditions to the northeast region in 1832. Although 
fiercely resisted by the Nagas, the British eventually an- 
nexed the area, known as Naga Hills, in 1881. 


Facts in brief about Nagaland 


Population: 7997 census—1,215,573. 

Area: 16,579 km’. 

Capital city: Kohima. 

Largest cities: Kohima, Mokokchung, Wokha. 

Chief products: Agricu/ture—pulses, rice, sugar cane, vegeta- 
bles. Manufacturing—textiles. 
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The British occupation brought about many deep- 
rooted changes in the life of the Naga peoples. The Brit- 
ish administrators put a stop to headhunting and raids 
between villages. They also encouraged Christian mis- 
sionaries to enter the region. The missionaries success- 
fully converted most Nagas to Christianity and set up 
educational centres. 

With education came the growth of political aware- 
ness among the Nagas. Many Nagas sought political in- 
dependence for their highland territory. In 1946, the 
people formed the Naga National Council with the aim 
of uniting the whole region in its fight for political 
rights. In 1947, some sections of the Naga people de- 
manded full political sovereignty as a state separate 
from India. The government of a newly independent 
India refused to accept such a demand, and some Nagas 
took to armed rebellion in an effort to gain independ- 
ence. The area remained in a rebellious political condi- 
tion for much of the 1950's. 

Eventually, negotiations between the Indian govern- 
ment and the Nagas led to the integration of the region 
into the Indian republic. Nagaland became a full state of 
the Indian Union in 1963. Some rebel forces continued 
to press for full independence, carrying out guerrilla 
warfare and bandit raids. But their political influence 
gradually declined. 

Since the 1960s, the central Indian government has 
provided Nagaland with essential aid, and the state has 
quickly developed commercially. A nationalist party, the 
Naga National Organization, won power in Nagaland 
just after it became a state in 1963. But its influence soon 
gave way to that of the Congress Party. 

In March 1992, the governor of Nagaland suspended 
the state assembly. In April, the Indian government im- 
posed president's rule. In 1993 and 1994, ethnic strife 
surfaced again in the hills of Manipur as Nagas wanting 
independence clashed with Kukis, who have been living 
in the region since the 1700s. The clashes left hundreds 
massacred and many villages destroyed. 


Nagasaki (pop. 444,599) is the Japanese city with which 
Westerners have had the longest contact. Its harbour 
was opened to foreign trade in 1571. After 1637, it was 
the only Japanese port where Westerners were allowed 
to trade, Dutch traders were permitted to set up a trad- 
ing post on an island in the harbour, and one Dutch ship 
each year was allowed to call at the post. In 1857, it was 
one of the six Japanese ports that were opened to for- 
eign trade. 

Nagasaki is on the west coast of the island of Kyushu. 
It is important as the Japanese port city closest to the 
mainland of China. Nearby coal fields provide a source 
of soft coal for export. Nagasaki is on a landlocked bay, 
which is deep and large enough to hold many ships. For 
location, see Japan (political map). 

Because Nagasaki has a large steel rolling mill, it is an 
important shipbuilding centre. Many of its factories 
were destroyed on Aug. 9, 1945 during World War II, by 
the second atomic bomb used in warfare. The blast de- 
stroyed 4.7 square kilometres in the heart of the city. It 
injured 40,000 people, and 40,000 were killed or miss- 
ing. Since the war, most of Nagasaki has been rebuilt. 
Nagoya (pop. 2,154,793) is one of the largest cities in 
Japan. It is the capital of Aichi prefecture on the island of 
Honshu. It stands on Nobi plain, facing Ise Bay (see 
Japan [political map). 

Nagoya was once the seat of the powerful daimyo 
(baron) of Owari, a province of early Japan. In 1610, a 
great five-storey castle was built in Nagoya by the pow- 
erful feudal lord leyasu Tokugawa. The castle was de- 
stroyed during World War II (1939-1945), but was rebuilt 
in 1959. 

Nagoya is famous as a manufacturing centre. It has an 
important textile industry. It also manufactures ma- 
chines, pottery, porcelain, lacquerware, clocks, fans, 
and embroidery. Nagoya’s industries and its population 
are crowded into a closely packed area. 

Nagpur (pop. 1,215,425) is an Indian city in the state of 
Maharashtra. It alternates with Bombay as the seat of 


The orange market in Nag- 
pur is the major centre for the 
sale of oranges from all over 
India. Visitors and would-be 
customers can view and in- 
spect the oranges, which lie 
in neat piles on straw. 


the state legislature. The city is situated on the Nag 
River. For location, see India (political map). 

Nagpur lies at the junction of major routes linking 
India's greatest cities (Bombay to Calcutta, and Madras 
to Delhi). As a result, many of its industries produce 
transportation equipment. The city also makes a variety 
of other metal products. Local deposits yield manganese 
and coal. The region around Nagpur is an orange- 
growing area. 

The city was founded in the early 1700s. In 1861, the 
British established Nagpur as the capital of the Central 
Provinces. The city developed as a commercial and in- 
dustrial centre after the completion of the Great India 
Peninsula Railway in 1867. The improved transport facili- 
ties led to the introduction of a cotton crop and a textile 
mill to the region. 

See also Maharashtra. 

Nahuatl. See Aztec (Language). 

Nahum, Book of, is a book of the Hebrew Bible, or 
Old Testament, named after an Israelite prophet. Nahum 
lived in the kingdom of Judah during the second half of 
the 600's B.C. The book has three chapters. Chapter 1, a 
hymn, is a vision of God that may be the work of another 
author, In chapters 2 and 3, Nahum praises the capture 
and destruction in 612 B.C. of Nineveh, the capital of the 
hated and feared Assyrian empire. His description of the 
city is so vivid that some people believe he actually lived 
to witness Nineveh’s fall. 

The poetic style of the Book of Nahum is among the 
most elegant in the Bible. Nahum’s striking images of 
God's wrath along with his images of God's refuge and 
safety lend great power and immediacy to the prophet's 
words, 

See also Bible (The Old Testament). 

Nahyan, Zayed bin Sultan al-(1916- _), became 
president of the United Arab Emirates (UAE) in 1971. He 
was raised as a member of a group of nomadic (wander- 
ing) desert Arabs. He served his political apprenticeship 
as governor of Abu Dhabi's eastern province from 1946 
until he deposed his brother Sheikh Shakhbut bin Sul- 
tan, to become amir (commander) in 1966. His major 
achievements included the integration of the seven for- 
merly weak and undeveloped Trucial States into the 
much stronger federated United Arab Emirates. He uni- 
fied their defence forces and used their oil revenues to 
raise living standards at home. He also helped other 
countries through foreign aid. 

Naiad. See Nymph (In mythology). 

Naidu, Sarojini (1879-1949), was a leader of the In- 
dian women’s movement. She became known as the 
“Nightingale of India,” because of her poetry and her 
speeches, Naidu played an important part in India’s 
struggle for freedom from British rule. 

Naidu was born in Hyderabad. Her parents were re- 
formist Hindus from Bengal. She grew up speaking 
Urdu, Bengali, and English. Throughout her life, Naidu 
worked to unite the people of many different religions, 
languages, and communities in India. 

Naidu wrote poetry in English. Her three important 
Collections published in the United Kingdom were 
Golden Threshold (1905), Bird of Time (1912), and Bro- 
ken Wing (1917). Her best poems, such as “Bangle- 
Sellers’ and “Palanquin-Bearers’ catch the colours and 
sounds of Indian village life. 
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In 1925, she became president of the Indian National 
Congress. Like several other leaders seeking Indian in- 
dependence she was imprisoned several times by the 
British for her political activities. After India gained inde- 
pendence in 1947, Naidu became governor of the state 
of Uttar Pradesh. 

Nail is a tough plate that covers the upper surface at 
the end of each finger and toe. It is a special growth of 
the epidermis (outer portion of the skin) and is made up 
of hardened cells. The skin below the nail, from which it 
grows, is called the matrix. Near the root of the nail, 
where growth begins, the blood flow in the cells is less 
visible. The white, crescent-shaped spot indicating this 
area is the /unu/a. The state of a person's health is often 
indicated by the nails. 

The horns, claws, talons, and hoofs of birds and ani- 
mals are made of the same materials as the nails on the 
fingers and toes of the human body. Deer antlers are a 
different kind of growth. 

Nail is the most widely used fastener for attaching one 
piece of wood to another. Nails can also be used to join 
wood and such materials as cloth, sheet metal, and wire. 
Masonry nails can hold materials to brick and concrete. 

Most nails are made of steel, but some are made of 
aluminium, brass, copper, or stainless steel. Steel nails 
may be plated with aluminium, copper, nickel, or zinc to 
resist rust. Some nails have a coating of an adhesive 
substance that makes them hold more tightly. 

Carpenters generally use a claw hammer to drive 
nails. This kind of hammer has a c/aw for removing nails. 
Many carpenters who build or remodel houses use a 
power tool called an automatic nailer. An automatic 
nailer can drive nails more quickly than a hammer. 


Some nail sizes 
2d 
2.5 cm 
3d 
3.2 cm 
4d 
3.8 cm 
5d 
4.4m 

The length of a nail may be 


specified in centimetres or by 
penny size. This illustration 
shows the actual size of vari- 
ous nails, using the various 
measurements. The letter d 
stands for penny. 
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==, —__ 
Common nail Casing nail 
(P a> 
Box nail Annular grooved nail 
Q = 
Anchor nail Finishing nail 
Screw nail Ringed shank nail 


Nails have various shapes, depending on the purposes for 
which they are used. The different types of nails can be distin- 
guished by their head, shank (body), and point. 


= 

Brad Shoe nail 
Upholstery Staple Roofing Tack 
nail nail 


Speciality nails and other metal fasteners are made for spe- 
cific jobs. For example, they may be used in making shoes, in 
upholstering furniture, or to hold roofing materials. 


The parts of a nail. A nail has three main parts: (1) 
the point; (2) the shank, or body; and (3) the head. The 
point acts as a wedge that separates the fibres of wood 
as the nail is driven. After the nail is in place, the fibres 
grip the shank and keep the nail from loosening. The 
head covers the hole made by the nail. 

The most common type of nail point is the diamond 
point, a sharp point that works well in most kinds of 
wood. A blunt point works better in some hardwoods, 
such as maple and oak. This point breaks off some of the 
wood fibres and helps keep the wood from splitting. 

Most nails have a smooth, round shank. Nails with a 
twisted, threaded, or ringed shank hold better but cost 
more. A narrow shank helps prevent splitting of hard- 
woods or of thin boards. Nails with a square shank are 
used to attach wood flooring to concrete. 

Most kinds of nails have a broad, flat head. A nail with 
a narrow head can be hidden in the wood by driving it 
completely below the surface with a punchlike tool 
called a nailset. The hole left by the nail can be filled 
with putty and then painted. Roofers use a nail with an 
extra wide head to install tiles or shingles. Upholsterers 
use tacks with decorative heads if the tacks can be seen 
in the finished work. 

Sizes of nails. Nails are sometimes measured in units 
called pennies, designated by the letter d. Nails meas- 
ured in this way range in size from 2-penny nails that are 
2.5 centimetres long to 60-penny nails 15 centimetres 
long. Nails that are shorter or longer than those are 
measured in centimetres. The system of measuring nails 


in pennies probably began in England several hundred 
years ago. No one knows the source of the penny unit. 
Some people believe a penny once stood for the weight 
of 1,000 nails. For example, 1,000 4d nails weighed 4 
pounds. Others think the unit represented the price of 
100 nails, so that 100 4d nails would have cost 4 pennies. 

How nails are made. The earliest nails were made 
about 5,000 years ago in Mesopotamia. Artists used 
them to fasten sheets of copper to wooden frames to 
make statues. In the early 1700's, American colonists 
hammered nails by hand from a bar of hot iron. About 
1775, Jeremiah Wilkinson, an inventor in Cumberland, 
Rhode Island, developed a process for cutting nails 
from a sheet of cold iron. About 1851, William Hassall 
(or Hersel), a machinist in New York City, invented the 
first machine for making nails from wire. 

Today, almost all nails are made from wire by a ma- 
chine that can produce more than 500 per minute. Wire 
is fed into the machine from a large coil. A set of cutters 
trims off a length of wire and forms the point of the nail 
at one end. At the same time, a hammer shapes the head 
at the other end. The nails are then polished, plated, or 
coated. 

Naipaul, Shiva (1945-1985), a West Indian-born novel- 
ist, wrote about the loss of Hindu culture among Trini- 
dadians of Indian descent. He was highly critical of Trini- 
dad's colonial past. 

Shiva Naipaul was born in Port-of-Spain, Trinidad, and 
was educated at Queen's Royal College and St. Mary's 
College. Like his older 
brother, the novelist V. S. 
Naipaul, he won a scholar- 
ship to Oxford University in 
England. Naipaul settled 
permanently in England. 
His first novel Fireflies met 
with high acclaim when it 
was published in 1970. The 
novel, which is set in Port- 
of-Spain, traces the decline 
of the fictional Khoja and 
Lutchman families. The 
book drew heavily on Nai- 
paul's own family experi- 
ence. Other novels by Nai- 
paul are The Chip Chip Gatherers (1973), and A Hot 
Country (1983). North of South (1978) gives an account of 
his travels in Africa. In Black and White (1980), he 
showed exceptional social insight in dealing with the 
Jonestown massacre in Guyana, in 1978. 

Naipaul, V. S. (1932- _), a West Indian writer, be- 
came widely acclaimed for his novels set in the Carib- 
bean and Africa, and for travel books. His work exam- 
ines the subject of exile and raises questions about the 
relationship between culture and national identity. Nai- 
paul's concern with colonialism, displacement, political 
violence, and alienation led critics to compare his work 
with that of the Polish-born author, Joseph Conrad. 

Vidiadhar Surajprasad Naipaul was born in Trinidad, 
the grandson of Indian immigrants. He attended 
Queen's Royal College and won a scholarship to Oxford 
University, in England. He studied English. Naipaul set- 
tled in England and started a career as a literary journal- 
ist. He was knighted in 1990. 


Shiva Naipaul 


Naipaul's first three 
works, The Mystic Mas- 
seur (1957), The Suffrage of 
Elvira (1958), and Miguel 
Street (short stories, 1959), 
were all comedies of man- 
ners set in Trinidad. His 
growing reputation was 
confirmed with the publi- 
cation of his next and best- 
known novel, A House for 
Mr Biswas (1961). The mild- 
mannered hero of this 
work was inspired by Nai- 
paul’s own father. The 
novel describes the dissolution of traditional family life 
as the younger generation leave home in favour of 
greater opportunities in Europe. 

In a Free State (1971), won the Booker Prize, a major 
British literary award. The book explores the problem of 
finding a national identity within increasingly multiracial 
communities. Politics and violence formed the basis of 
his next novels, Guerrillas (1975) and A Bend in the River 
(1979). 

Naipaul published travel books that deal with political 
and personal themes. They include controversial books 
about India: An Area of Darkness (1964), and India: A 
Wounded Civilization (1977). 

Nairn (pop. 10,680) is a local government district in 
Highland Region, Scotland. It occupies the same area as 
the former tiny county of Nairnshire, which was abol- 
ished in 1975, The former market town of Nairn, the dis- 
trict's administrative centre, is a seaside resort on the 
sea inlet of the Moray Firth, with good beaches, two 
championship golf courses, and hotels. Southwest of 
Nairn is Cawdor Castle, built in the 1400's. People fish 
for salmon and trout on the River Nairn. Local farmers 
are renowned for rearing fine beef cattle. 


V. S. Naipaul 
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Cawdor Castle was built in the 1400s. It lies to the southwest 
of the market town of Nairn. 


Nairobi (pop. 1,162,189) is the capital of Kenya and the 
most important commercial centre in eastern Africa. The 
city lies on a high plateau in south central Kenya. 

The central area of Nairobi has many modern build- 
ings, and its main streets are lined with trees. This area 
includes the parliament buildings, the Kenyatta Confer- 
ence Centre, the Holy Family Cathedral, the Jamia 
Mosque, and hotels and commercial buildings. The Na- 
tional Museum and the University of Nairobi are north 
of the central area. Railway yards and an industrial area 
lie to the south. About 8 kilometres farther south, but 
still within the city, is Nairobi National Park. The park 


Nairobi, the capital and larg- 
est city of Kenya, is a major 
African commercial centre. 
The city has many modern 
buildings, including the par- 
liament buildings, offices, and 
places of worship. 
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covers 114 square kilometres of open land where lions, 
gazelles, gnus, zebras, and other wild animals live. 

Many of Nairobi’s people live in large, low-cost apart- 
ment complexes called estates. Other residents occupy 
single-family homes. 

About a third of Nairobi’s workers are employed by 
the Kenyan government. Industries in Nairobi produce 
beverages, cement, chemicals, clothing, foods, furni- 
ture, glass, machinery, paint, shoes, soap, and textiles. 
Tourism is an important part of Nairobis economy. 
Many people visit the city to see Nairobi National Park 
and to take trips to other Kenyan game reserves. Nairobi 
is a centre for banking, trade, and other commercial ac- 
tivities. It also is an important railway centre. 

Nairobi was originally the site of a water hole called 
Enkare Nairobi, which means cold water. The city be- 
came a railway centre in the early 1900's. In 1963, when 
Kenya became independent from Great Britain, the area 
of Nairobi expanded from about 90 square kilometres to 
690 square kilometres. Nairobi’s population has nearly 
tripled since 1962. 

See also Kenya. 

Naismith, James (1861-1939), a Canadian teacher 
who invented the game of basketball in 1891 (see Bas- 
ketball). He wanted to develop a game that could be 
played indoors during the winter months. He tacked up 
two peach baskets and used a soccer ball for the first 
game. He invented the game when he was a physical- 
education teacher at the International YMCA Training 
School (now Springfield College), Springfield, Massa- 
chusetts, U.S.A. 

Naismith graduated from McGill University in Mont- 
real, Canada, in 1887. He was one of Canada’s greatest 
Rugby and lacrosse players. He studied for the ministry, 
but became a physical-education teacher. He became di- 
rector of physical education at the University of Kansas 
in 1898. He was born in Almonte, Ontario, Canada. 
Najd. See Saudi Arabia (The Central Plateau; terrain 
map). 

Namaqualand is a dry area along South Africa's west- 
ern coast. It is best known for the display of 350 varieties 
of wildflowers which bloom each spring. Few people 
live in the region. It is named after the Namaqua tribe of 
the Khoikhoin people. The region stretches from the 
Swartland district in the south to the Orange River in the 
north. 

Namaqualand has an extreme climate. There is little 
rainfall because the cold Benguela current of the Atlan- 
tic Ocean washes the coastline. At most, the area re- 
ceives about 15 centimetres of rain a year. Between 1895 
and 1898, no rain fell at all. Port Nolloth, on the Atlantic 
coast, is one of South Africa's driest places. It receives 
only about 6 centimetres of rain a year. 

In the 1850s, the discovery of copper brought many 
miners to the area. In 1925, the world’s richest deposits 
of alluvial diamonds were discovered at Alexander Bay 
at the mouth of the Orange River. 

Namatjira, Albert (1902-1959), was an Australian Ab- 
original painter. He was a member of the Aranda tribe in 
the Northern Territory. Rex Battarbee, an Australian art- 
ist, encouraged and guided him in learning to paint. 

F. W. Albrecht, a Lutheran missionary in the Northern 
Territory, promoted the style of Aboriginal painting that 
Namatjira developed. Namatjira’s landscapes of the arid 


Albert Namatjira won fame for his paintings of the Australian 
outback. He inspired many other painters. This portrait of Na- 
matjira was painted by William Dargie. 


outback became extremely popular. He held his first ex- 
hibition of paintings in Melbourne and sold them all. 
Name. Everyone has a name. Some people have many 
names. In most countries people have at least two 
names, a given name and a family name. The family 
name is a hereditary name borne by all the members of 
the family. It is also called a surname or last name, be- 
cause in some countries it comes after the given name. 
A given, or first name, distinguishes between the mem- 
bers of a family. The given names, and the family name 
together make up a person's /ega/ name. People in Asia 
and Africa often still give children names with specific 
meanings. Often they do not use family surnames. 
Names may be personal names, title names, or clan 
names. Traditional naming systems have often been 
modified to adapt to modern usage. 

This article discusses the cultural and national charac- 
teristics of names and describes their origins. 


Given names 


Many common given names in the West come from 
Hebrew, Greek, or Latin, or from Teutonic languages. 

Hebrew names taken from the Bible have provided 
the most important source of Christian names. The most 
common boy's name is John, which means gracious gift 
of God. The most common girl's name is Mary, which 
may mean bitter. Other common Hebrew names include 
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The origin and meaning of some common given names from around the world 


This table shows the origin and probable meaning of a number of given names. Many names are 
so old that scholars can only guess at their meaning. 


Name Origin Meaning Name Origin Meaning 
Abdul Arabic servant Jean Hebrew gift of God 
Ahimsa Hindi reverence for all life Jeffrey Teutonic God's peace 
Akako Japanese red Jennifer Celtic white wave 
Alexander Greek helper of humanity Jivanta Sanskrit long-lived 
Ali Arabic Allah, god Joan Hebrew gift of God 
Amy French beloved John Hebrew God's gracious gift 
Andrew Greek manly Joseph Hebrew the Lord shall add 
Ann, Anne Hebrew grace Judith, Judy Hebrew Jewish woman 
Anthony Latin praiseworthy or or praised 
priceless Julia, Julie Latin downy face 
Barbara Greek stranger Karen Greek pure 
Benjamin Hebrew son of the right hand Laura Latin laurel 
Bo Chinese precious Lim Chinese forest 
Brian Celtic strong Lois Greek desirable 
Carl, Charles Teutonic man Lok Chinese happiness 
Catherine Greek pure Ma Chinese horse 
Chandra Sanskrit goddess brighter than Margaret Greek pearl 
the stars Mark Latin of Mars, the Roman 
Christopher Greek Christ bearer god of war 
Daniel Hebrew God is my judge Mary Hebrew bitter 
Deborah Hebrew bee Matthew Hebrew gift of God 
Dennis Greek of Dionysus, the Greek Melanie Greek black 
god of wine Michael Hebrew godlike 
Dorothy Greek gift of God Nancy Hebrew grace 
Douglas Celtic dark water Noel French Christmas child 
Edward Teutonic rich guardian Omar Arabic longlife 
Elaine, Ellen Greek light Patricia Latin of noble birth 
Elizabeth Hebrew oath of God Paul Latin little 
Emily Latin industrious Philip Greek lover of horses 
Eric Teutonic kingly Rachel Hebrew ewe 
Francis, Frank Teutonic free Rana Sanskrit prince 
Frederick Teutonic peaceful ruler Richard Teutonic rule, hard 
George Greek farmer Robert Teutonic bright fame 
Gerald Teutonic strong with a spear Ronald Teutonic advice, power 
Gloria Latin glorious Samuel Hebrew God has heard 
Harold Teutonic warrior Sara, Sarah Hebrew princess 
Hassan Arabic handsome Seif Arabic sword of religion 
Helen Greek light Steven, Stephen Greek crown or garland 
Henry Teutonic ruler of the home Susan, Susannah Hebrew lily 
Hiroshi Japanese generous Teresa, Theresa Greek harvester 
Ho Chinese good Theodore Greek gift of God 
Hussein Arabic good Thomas Aramaic twin 
Jamal Arabic beauty Vanita Sanskrit wished for 
James Hebrew may God protect, or one Virginia Latin pertaining to spring 
who takes the place Walter Teutonic powerful ruler 
of another William Teutonic will, helmet 
Jane, Janet Hebrew gift of God 
David (beloved), Elizabeth (oath of God), James (may God phen (crown or garland). Latin names include Clarence 
protect, or one who takes the place of another), and Jo- (famous), Emily \industrious), Patricia (of noble birth), 
seph (the Lord shall add), Hannah (God has favoured Victor (conqueror), and Virginia (pertaining to spring). 
me), and Samuel (God has heard). These Biblical names Teutonic names are widely used and are among the 
occur in various forms among all Christian nations. most popular Christian names, especially boys’ names. 
Greek and Latin names often refer to abstract quali- They usually consist of two elements joined together 


ties. Common Greek names include Alexander (helper of without regard to their relationship. For example, Wil- 
humanity), Barbara (stranger), George (farmer), Helen liam is composed of two name elements, Wille (will, or 
(light), Margaret (pearl), Philip (lover of horses), and Ste- resolution) and helm (helmet). But the name William 
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does not mean “helmet of will’ or “resolute helmet.” It 
means “will, helmet.’ Some of these name elements are 
found at the beginning, as ead (rich) in Edwin and Ed- 
mund. They may also occur at the end, as weard (guard- 
ian) in Howard and Edward. 

Other given names. Family names may often be 
used as Christian names. Such names as Percy, Sydney, 
and Lincoln are now recognized Christian names. 

Traditionally, Roman Catholic parents have given a 
saint's name to a child. This is not difficult, because most 
common Christian names now have been borne by one 
or more saints, 

Indian names are complicated. Until the late 1800s, 
the idea of a surname was foreign to Indian custom. A 
modern Indian name can have several elements. There 
are no rules about the sequence of names or about 
which should be regarded as the “surname”. Spellings of 
the same name can vary within a single family. A person 
usually has one or two personal names, which may be 
written as two words or one. These are given at birth. 
They are usually followed by a complementary name, or 
name which may indicate caste, tribe, gotra (descent 
from a common ancestor), place or region of birth or 
residence, profession, trade, or religious sect. Many 
Hindus take the name of a Hindu god or goddess, An in- 
herited title may also become part of a name, as may an 
educational qualification. Writers in particular often use 
pseudonyms or pen-names. 

Muslim names consist of a proper name, followed 
by a nasab, a particle referring to a forebear. For exam- 
ple, ibn means “son of’; bint means “daughter of’. This is 
followed by the actual name of the father, grandfather, 
or other ancestor as far back as a person wishes to claim 
lineage. To this ancestral name may be added an indi- 
rect honorific name (kunyah). This consists of a particle 
(abu meaning “father of’; umm meaning “mother of’) and 
the name of one’s oldest or most prestigious male de- 
scendant. A further addition might be a term of associa- 
tion (nisbah/, consisting of a birth-place (ar-Razi meaning 
“from the town of Rayy’), a profession (al-Khayyam mean- 
ing “the tentmaker’), a clan or tribe (al-Hashimi, “of the 
Hashemites’), or a spiritual distinction (al-Ansari “of the 
first Muslim converts’). Muslim rulers in the past often 
adopted a ceremonial name or /agab, such as al- 
Mansur, “the Victor”. 

Sikh names. Sikhs have a family name that comes 
from the father’s side, for example, Chahal. A son will 
have a personal name, such as Balwant, followed bya 
title name, Singh. Guru Govind Singh gave his followers 
common family names: Singh (Lion) for all men and Kaur 
(Princess) for all women. Because these names are so 
common, they have become titles, and occur at the mid- 
dle or end of the name. 

Malaysian and Indonesian names. Most Malaysian 
Muslims do not use family surnames. The commonest 
name for boys is Muhammad (the name of the Prophet), 
and for girls is Fatimah (the name of the Prophet's 
daughter). 

Children’s names may be changed, for example, if a 
child is prone to illness. Women do not change their 
names on marriage. Some common abbreviations of 
Muslim names are A (Abdul, Abu, Ahmad or Ali), M or 
Md (Muhammad), and S (Syed or Syarifah). Malays 
sometimes shorten familiar names by dropping the first 


syllables, so Abdullah may be shortened to Dollah or 
Lah. 

Javanese do not have traditional surnames. Most 
Javanese are Muslims, but they do not usually use 
names of Arabic origin. They prefer names of Sanskrit or 
Javanese origin. Javanese names often begin with Su- 
and may end in -o. Examples are Sukarno, Suharto, Su- 
prapto. Names of women commonly end in -i, for exam- 
ple Sundari, Kartini. Most Javanese use only one name. 
Examples are Mr Supomo or Mr Ibrahim. But some Java- 
nese use two names; one Muslim, and one Javanese, for 
example, Achmed Sukarno. 

A Javanese child is given a simple, single name which 
he or she carries until marriage. Some of these names 
are typical “village” names. At marriage, a man assumes 
a jeneng tuwa or “old name”. A doctor might take the 
name usodo (“medicine”), and be called kartohusodo. 
Nowadays, Javanese “old names” may be used as sur- 
names. 

Filipino names. Filipinos had only personal names 
before the Spanish colonization of the 1500's. Now, most 
people have Christian first names, often chosen from the 
Roman Catholic calendar of saints’ days. In the mid- 
1800's, the Spanish enforced the taking of Spanish sur- 
names, so Filipinos have names such as Victor Cruz or 
Gabriel Santos. Muslims in the Philippines use tradi- 
tional Muslim names. 

Chinese names. The Chinese living in Malaysia, Sin- 
gapore, and other parts of Southeast Asia use a system 
of names similar to that used in China. They usually have 
three names. 

Informally, a Chinese may be known by only his given 
names; so Yew Kim Seong may be called Kim Seong. 
Also, the word “Ah” may be used in place of the middle 
name, so Wong Sam Moy may be called Ah Moy by her 
friends. Chinese may write their family name last, like a 
Western surname. So Lim Hen Peng may write his name 
as Hen Peng Lim, or even HP. Lim. Muslim Chinese 
often have the surname Ma (“horse”), They may use a 
Muslim name with their Chinese surname, such as Ibra- 
him Ma. Chinese people may also use a Christian name 
with their Chinese surname, such as John Lim. 

In Indonesia, the spelling of Chinese names follows 
Dutch convention. So, for example, Malaysian Lee is In- 
donesian Lie; Yap is Jap, and so on. Many Indonesian cit- 
izens of Chinese descent have changed their names to 
Indonesian names. 

Chinese living in the Philippines use the usual Chi- 
nese naming system with the surname first—such as 
Chua Niu San, Ang Hui Lan, Tan Siu Eng. The spelling of 
some names is different from that used in Malaysia and 
Singapore. 


History of family names 


Beginnings. The Chinese were the first known peo- 
ple to acquire more than one name. The Emperor Fuxi is 
said to have decreed the use of family names, or sur- 
names, about 2852 B.C. The Chinese customarily have 
three names. The family name, placed first, comes from 
one of the 438 words in the Chinese sacred poem Baijia 
Xing {also spelled Po-Chia Hsing). It is followed by a gen- 
eration name, taken from a poem of 20 to 30 characters 
adopted by each family; and a milk name, correspond- 
ing to a Christian name. 


In early times, the Romans had only one name, but 
later they also used three names. The praenomen stood 
first as the person's given name. Next came the nomen, 
which indicated the gens, or clan. The last name, the 
cognomen, designated the family. For example, Caesar's 
full name was Gaius Julius Caesar. A person sometimes 
added a fourth name, the agnomen, to commemorate an 
illustrious action or remarkable event. Family names be- 
came confused by the fall of the Roman Empire, and sin- 
gle names once again became customary. 

The Middle Ages. In Europe, family names came 
into use again in northern Italy about the late A.D. 900s, 
and became common about the 1200s. Nobles first 
adopted family names to set them apart from the com- 
mon people. The nobles made these family names he- 
reditary, and they descended from father to children. 
The nobility called attention to their ancestors in this 
way. A family name became the mark of a well-bred per- 
son, so the common people began to adopt the practice 
too. 

Throughout Europe, wealthy and noble families first 
adopted family names. At first, these were not heredi- 
tary, but merely described one person, For example, the 
son of Robert Johnson might be known as Henry Rob- 
ertson, or Henry, son of Robert. 


Origin of family names 


It is difficult to work out a simple classification of fam- 
ily names, because of corruption and changes in spell- 
ing and pronunciation. Many old words are now obso- 
lete or have obsolete meanings. For many years, the 
spelling of names depended on the discretion of the 
writer, The same name might be spelled in different 
ways in the same document. Some names appear to 
come from English words, but they are from another 
language. Foreign names are often altered into more fa- 
miliar words. The Dutch Roggenfelder (dweller in or 
near a rye field) became the American Rockefeller. 

Family names have come down to us in various ways. 
They may have grown out of a person's surroundings or 
job, or the name of an ancestor. 

Place names came from a person's place of resi- 
dence. For example, if a man lived on or near a hill or 
mountain, he might be Mr. Maki, if from Finland; Mr. 
Dumont or Mr. Depew in France; Mr. Zola in Italy; Mr. 
Jurek in Poland; or Mr. Hill in England. In England, peo- 
ple might be known as Wood, Lake, Brook, Stone, or 
Ford because of their location. 

During the Middle Ages, few people could read. 
Signboards often exhibited the picture of an animal or 
object to designate a shop or inn. A person working or 
living at the place might be called Bell, Star, or Swan. A 
person might also be named after the town he or she 
came from, such as Middleton or Kronenberg. Many 
English place names may be recognized by the endings 
-ham, -thorp, -ton, -wic, and -worth, meaning a home- 
stead or dwelling. 

Occupation. Family names also come from a per- 
son's job. Names like Baker, Carpenter, Clarke, Cook, 
Miller, and Taylor are quite common. 

The most common surname in English is Smith. It is 
also common in many other countries. It takes the form 
of Schmidt in Germany, Lefevre in France, Ferraro in 
Italy, and Kuznetzvo in Russia. 
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Ancestor’s name. Many people took surnames from 
their father's given name. Practically every language has 
a suffix or prefix meaning “son of.” Some names that in- 
clude the term “son of” include Irish names beginning 
with O’, German names ending in -sohn or -son, and 
Scandinavian names ending in -sen or -son. Russian and 
Serbian names ending in -ovitch and Romanian names 
ending in -escu have the same meaning. Those describ- 
ing the bearer of the name as the son of John include 
Johnson and Jackson in England; Johns and Jones in 
Wales; Jensen, Jansen, and Hansen in Denmark; Jonsson 
and Johanson in Sweden; Janowicz in Poland; /vanov in 
Russia and Bulgaria; /anosfi in Hungary; and MacEoin in 
Ireland. 

Many surnames came from terms that described an 
ancestor. Robert Small probably had an ancestor called 
Robert, the small. Names like Reid, Reed, and Read are 
early spellings of “red” and refer to a man with red hair. 
These red-haired men probably received the nickname 
of “Red”. 

Other family names may have more than one origin. 
For example, the common English surname Be// may 
designate one who lived or worked at the sign of the 
bell, or it may refer to the bellmaker or bellringer. It may 
also indicate the descendant of Bel, or pet form of /sa- 
bel, or it may be a nickname for the handsome one, 
from the Old French word bel, or beautiful. 

Jewish family names were the last to develop in most 
Western countries. In Europe, Jews usually lived apart 
from others. Many did not feel the need for family 
names. Laws passed in the early 1800's compelled them 
to adopt surnames. Many Jews then chose pleasant 
combinations of various words like gold, silver, rose 
(rosen), mountain (berg), stone (stein), and valley (thal), to 
form such names as Goldberg, Silverstein, and Rosen- 
thal. Others took surnames from given names, such as 
Benjamin and Levy. 


Other names 


Nicknames may be either descriptive terms or pet 
names. Descriptive terms, such as Happy and Ginger, 
usually express a person's prominent characteristics. 
Physical characteristics account for the largest group of 
nicknames. Sometimes they go by contraries, as when a 
big, strong person is called 7iny. Sometimes a nickname 
results from a child's attempt to pronounce a word or 
name, as Lilibet for Elizabeth. A nickname may also be a 
translation of the person’s real name. 

Pseudonyms are fictitious names assumed for ano- 
nymity or for effect. A nom de plume (pen name) is the 
pseudonym of a writer. Many prominent authors have 
assumed pen names. For example, Vo/taire was the pen 
name of Francois Marie Arouet. Eric Blair, an English 
writer, wrote under the name of George Orwell. See 
Pen name. 

An alias usually refers to the name taken by a criminal 
to disguise his or her identity. Incognito means the use 
of a fictitious name by a person, usually a celebrity, to 
avoid being recognized. 

Stage names are names that some entertainers as- 
sume in their professions. The French actress Sarah 
Bernhardt'’s original name was Rosine Bernard. Many 
film stars have changed their names. Frances Gumm was 
better known as Judy Garland. 
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Namib Desert, the oldest desert in the world, lies 
along southern Africa's west coast, mainly within Na- 
mibia. The desert covers more than 270,000 square kilo- 
metres. It extends from the Orange River in the south to 
Angola in the north. The Atlantic Ocean is the western 
limit. The steep slopes known as the Namibian escarp- 
ment make up the eastern edge. 

The desert has the highest sand dunes in the world. 
Some of them rise to more than 400 metres. The Skele- 
ton Coast, which forms part of the northern region, re- 
ceived its name because of the large number of ship- 
wrecks which occurred there. 

The Namib Desert has a harsh climate. Mists and fog 
are frequent, but little rain falls. The coastal strip re- 
ceives less than 2 centimetres of rain a year. 

The main towns are Swakopmund, Walvis Bay, 
Lüderitz, and Oranjemund. Diamonds were discovered 
in 1904 and diamonds are still mined on the beaches. 
But former diamond settlements, such as Kolmanskop 
and Elizabeth Bay, are now ghost towns being covered 
by shifting sands. 

Namibia is a country in southwestern Africa. It was for- 
merly named South West Africa. Namibia covers 823,168 
square kilometres. 

Most of Namibia's people are blacks, but the territory 
was controlled by the white government of neighbour- 
ing South Africa from 1916 to 1990. In March 1990, after 
many years of negotiations, Namibia gained full inde- 
pendence from South Africa. 

Much of Namibia's land is dry and unfertile. However, 
the land is rich in mineral deposits, including diamonds 
and uranium. Windhoek is the capital and largest city in 
Namibia. 

Government. Namibia's government is headed by a 
president. Shortly before independence, Namibia's first 
president was elected by the National Assembly (then 
called the Constituent Assembly). Later presidents are to 
be elected by the people. The president may serve a 
maximum of two five-year terms. Namibia's legislature 
Consists of two groups—the National Assembly and the 
National Council. The National Assembly writes the na- 


Namibia is a country in southwestern Africa. Windhoek, above, 
is the capital and largest city. 


tion's laws, and the National Council reviews them. The 
National Assembly has 72 members, elected by the peo- 
ple to five-year terms. The National Council has 26 mem- 
bers. Each of the country’s 13 regional councils elects 2 
members of the National Council to six-year terms. Re- 
gional council members are elected by the people. The 
president of Namibia appoints a prime minister from 
among the members of the National Assembly. The 
prime minister leads the assembly and assists the presi- 
dent in functions of government. 

Namibia's most powerful political party is the South 
West Africa People’s Organization (SWAPO). The main 
opposition party is the Democratic Turnhalle Alliance 
(DTA). 

Namibia has about 7,500 people in its army, the Na- 
mibia Defence Force. Service in the army is voluntary. 

People. For Namibia's total population, see the Facts 
in brief table with this article. About 72 per cent of Na- 
mibia's people live in rural areas, and about 28 per cent 
live in urban areas. Blacks make up more than 90 per 
cent of the population. Whites account for only about 7 
per cent. 

Namibia's blacks belong to a number of different eth- 
nic groups. The Ovambo (also spelled Owambo) form 
the largest group. They comprise over half of the Na- 
mibian population. The Ovambo live in the north, near 
the Angolan border. This region is called Ovamboland 
or Ovambo. Other northerners in the country include 
the Kavango, who live near the Okavango River; and the 
Caprivians, who inhabit the eastern end of the narrow 
strip of land that is called the Caprivi Strip. The Damara 
and the Herero occupy central Namibia. San (Bushmen) 
and Tswana people live along the country’s eastern bor- 
der. Two groups of people of mixed ancestry live south 
of Windhoek—the Basters, who live in or near Reho- 
both; and the Nama, who inhabit the far south. 

Namibia's whites include South Africans of Dutch, 
English, and German descent. Namibia's population also 
includes people of mixed ancestry from South Africa 
who are called Coloureds. Most of the whites and Col- 
oureds live in or near cities or towns. 


A small shop in a Namibian village, above, provides a relaxed 
meeting place for local people. 
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Most people of northern Namibia fish, grow crops, 
and rear livestock for a living. Many Ovambo and 
Kavango men also work in copper mines at Tsumeb or 
in diamond mines near the southern border. Most of the 
rural people south of Ovamboland farm and rear live- 
stock. Many of Namibia's whites hold administrative jobs 
in urban areas. The standard of living among Namibia's 
black ethnic groups varies, but most of the black people 
must struggle to make a living. Whites generally have 
higher incomes than do blacks. But when Namibia 
gained independence, the government began working 
to raise the economic level of the blacks. 

Namibia's official language is English. However, most 
black Namibians speak the African languages of their 
homelands. About 15 such languages are spoken in the 
country. Approximately 90 per cent of the people are 
Christians. Lutherans form the largest Christian denomi- 
nation. Other Christian groups, in order of size, are 
Roman Catholics, Anglicans, and members of Dutch Re- 
formed Churches. 

State schools provide Namibians with free education. 
The University of Namibia (formerly the Academy for 
Tertiary Education) offers post-secondary education. 

Land and climate. Namibia is bordered on the north 
by two large rivers, the Kunene and the Okavango. The 
Kwando River cuts through the Caprivi Strip. The Zam- 
bezi River flows along the northeastern border, and the 
Orange River forms Namibia's southern border. 
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Facts in brief about Namibia 


Capital: Windhoek. 

Official language: English. 

Official name: Republic of Namibia. 

Area: 824,292 km? Greatest distances—east-west, about 1,420 
km; north-south, about 1,320 km. Coastline—1,489 km. 

Elevation: Highest—Brandberg, 2,580 m above sea level. 
Lowest—sea level, along the coast. 

Population: Fstimated 1996 population—1,739,000; density, 2 
people per km’; distribution, 69 per cent rural, 31 per cent 
urban. 7997 census—1,401,711. Estimated 2001 population— 
2,021,000. 

Chief products: Agricu/ture—cattle, fish, sheep, maize, millet, 
vegetables. Mining—copper, diamonds, lead, uranium oxide, 
zinc. 

Flag: A large blue triangle is in the upper left corner, and a 
large green triangle is in the lower right corner. A sun ap- 
pears on the blue triangle. The triangles are separated by a 
red diagonal stripe bordered by white. Adopted 1990. See 
Flag (picture: Flags of Africa). 

Money: Currency unit—Namibia dollar. One dollar=100 cents. 


The western border of Namibia stretches about 1,500 
kilometres along the Atlantic Ocean. Huge sand dunes 
of the Namib Desert lie near the coast. The Kalahari De- 
sert occupies eastern Namibia. The inland territory is 
mostly a rolling plain about 1,200 metres above sea 
level. This area has stubby trees and enough grassland 
for grazing cattle and growing maize. 

Large antelopes live on the interior plain of Namibia. 
Elephants adapted to desert conditions inhabit the 
northwest corner of the country. Etosha Game Park, a 
huge reserve in north-central Namibia, has a variety of 
animals, including antelopes, cheetahs, elephants, gi- 
raffes, lions, rhinoceroses, and zebras. 

Daytime temperatures in Namibia average 24 °C in 
January and 20°C in June. Namibia receives most of its 
rain between December and March. The average annual 
rainfall totals about 50 centimetres in the north and 
about 20 to 40 centimetres in the centre. Southern Na- 
mibia receives only about 2.5 to 15 centimetres of rain a 


year. 


Herero women in clothing based on those given to them by 
German Lutheran missionaries in the 1800's. 
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Economy. Mining is among Namibia's most impor- 
tant economic activity. The chief minerals are diamonds, 
uranium, copper, lead, tin, and zinc. Traditionally, farm- 
ing, livestock rearing, and fishing have also been impor- 
tant economic activities. But since the late 1970's, 
drought and other problems have reduced farming and 
livestock activities, and overfishing has reduced fishing 
in the Atlantic. 

Most farmers grow only enough food crops for their 
own use. The chief farm crops include maize, millet, and 
vegetables. Cattle and sheep are the most important 
livestock. The fishing industry yields anchovies, mack- 
erel, and sardines. Little manufacturing takes place. 

Namibia's leading exports include jewellery dia- 
monds, uranium oxide, copper, lead, and zinc. Imports 
include wheat and other foods, and manufactured prod- 
ucts. Namibia's trading partners include South Africa, 
Japan, the United States, and the United Kingdom. 

Walvis Bay is the chief port. Namibia has about 2,330 
kilometres of railways that connect its major urban areas 
with one another and with South Africa. The territory 
also has about 38,600 kilometres of roads, fewer than 
one-fourth of which are paved. An international airport 
operates near Windhoek. 

History. Both the Damara and the San people claim 
to be the original inhabitants of Namibia. Through the 
years, large numbers of Herero and Ovambo people 
moved to Namibia from the north. By the 1800's, the Da- 
mara, Herero, and Ovambo were the largest groups, 
and the Kavango and the Caprivians had settled where 
they now live. Other groups arrived and settled in the 
1800's. 

Beginning in 1868, German settlers, missionaries, and 
soldiers colonized Namibia's coast. Germany annexed 
the land in 1884, calling it German Southwest Africa. 
During the 1890's, the Germans brutally forced the He- 
rero and Damara out of the Windhoek area. The Herero 
began to revolt in 1904. By the time the Germans put 
down the revolt—in 1907—they had killed about 65,000 
Herero. 

In 1915, during World War I, South African troops at- 
tacked the Germans and took over Namibia. The South 
Africans wanted to make Namibia part of their country. 
But the United States and other allied nations objected 
to that plan. In 1920, the newly formed League of Na- 
tions gave South Africa a mandate to manage Namibia's 
government and affairs. Yet, the South Africans gov- 
erned Namibia as if the nation were a province of their 
nation. 

The UN replaced the League of Nations in 1945. But 
South Africa refused to accept the authority of the UN 
and rejected its request to place Namibia under UN 
trusteeship. The UN tried repeatedly to bring Namibia 
under UN control. In 1966, the UN voted to end South 
Africa's mandate. In 1971, the International Court of Jus- 
tice declared South Africa's control of Namibia illegal. 

Black Namibians formed a political organization 
called the South West Africa People’s Organization 
(SWAPO) in 1960. At first, SWAPO tried to persuade 
South Africa to grant Namibia independence. But begin- 
ning in the mid-1960s, it used guerrilla tactics to further 
its goal. In turn, South Africa set up armed forces along 
Namibia's borders with Angola and Zambia. Fighting oc- 
curred between SWAPO and South Africa until 1989. 


In 1977, South Africa was preparing to grant Namibia 
independence under a plan that would give local politi- 
cal leadership to an assembly dominated by white Na- 
mibians. The UN strongly opposed such white domina- 
tion. Representatives of the United States, the United 
Kingdom, West Germany, France, and Canada per- 
suaded South Africa to negotiate a new plan that would 
meet the UN objection. Various negotiations for inde- 
pendence were held in the late 1970's and the 1980's. 

Finally, in late 1988, South Africa agreed to a plan 
under which Namibia would gain full independence by 
April 1990. In April 1989, SWAPO and South Africa 
agreed to a cease-fire, Elections for a Constituent As- 
sembly in Namibia were held in November 1989. In Feb- 
ruary 1990, the Assembly approved a constitution and 
chose Sam Nujoma, the leader of SWAPO, as Namibia's 
first president. Future presidents are to be elected by 
the people. Namibia gained independence on March 21, 
1990 and became a member of the Commonwealth of 
Nations. The Constituent Assembly was then renamed 
the National Assembly. 

When Namibia became independent, South Africa 
kept the district of Walvis Bay, which included the major 
port of Walvis Bay. Namibian leaders said Walvis Bay 
should be part of Namibia. In 1994, South Africa turned 
over control of Walvis Bay to Namibia. 

See also South Africa; Walvis Bay; Windhoek. 
Namier, Sir Lewis (1888-1960), was one of the most 
influential historians of his day. His book The Structure 
of Politics at the Accession of George III (1929) showed 
his intimate knowledge of British political history in the 
Georgian period. His important works on Georgian his- 
tory also include Crossroads of Power (1962), a collec- 
tion of 20 lectures. His other works include /n the Mar- 
gin of History (1939), Conflicts (1942), Avenues of History 
(1952), /n the Nazi Era (1952), Personalities and Powers 
(1955), and Vanished Supremacies (1958). Namier was 
born in Russia. He studied at Oxford University. 
Nan-ching. See Nanjing. 

Nanak (1469-1539) was the first guru (teacher) of the In- 
dian religious sect known as the Sikhs. He was born in 
Nankana, a village west of Lahore (now in Pakistan). Sto- 
ries of his life were later collected by the Sikhs in books 
called janamsakhis. 

About the year 1500, Nanak experienced what he 
claimed was a revelation from God. This led him to de- 
clare that “There is no Hindu, there is no Muslim.’ It 
marked the start of his mission, and eventually resulted 
in the founding of the new religion of Sikhism. Nanak 
travelled widely for many years. During his wanderings 
he met holy men and preached his message. Later, he 
founded the first community of Sikhs (disciples). 

Nanak composed nearly 1,000 hymns in a mixture of 
Old Punjabi and Old Hindi. The hymns were later col- 
lected in the Sikh holy book, the Adi Granth. His most fa- 
mous hymn is the /apji, which Sikhs recite at dawn each 
day. The hymn praises the power and majesty of the one 
God, and teaches how the people of the world can be 
saved by being open to His grace. Nanak declared that 
neither Hinduism nor Islam could guarantee salvation. 
The only way to be saved was by worshipping God both 
privately and listening to hymns in the temple. In addi- 
tion, a true believer should carry out his normal work 

properly, give what he could to those in need, and live a 


clean and upright life. These teachings are summed up 
in the famous threefold formula of nam dan isnan, 
meaning “the Name, giving, bathing.” 

Sikhs revere Nanak as the founder of their religion, 
and the temples built at his birthplace are the centre of 
an annual pilgrimage. 

See also Adi Granth; Sikhism. 

Nancy (pop. 96,317; met. area pop. 306,982) lies 282 
kilometres east of Paris. For location, see France (politi- 
cal map). Nancy is the commercial centre of Lorraine be- 
cause it is on the Eastern and Marne-Rhine canals and 
on the Meurthe River, 10 kilometres above its junction 
with the Moselle River. Factories there make furniture, 
glassware, and electrical equipment. The city has a uni- 
versity, founded in 1572, and a school of forestry and 
mining. 

Nanjing (pop. 2,210,000), also spelled Nan-ching or 
Nanking, is an important centre of industry, transporta- 
tion, and government in east-central China. The city lies 
on the Yangtze River, about 320 kilometres from the East 
China Sea. For location, see China (political map). Nan- 
jing is the capital of Jiangsu Province and was once the 
capital of all China. 

The city. Government office buildings, two muse- 
ums, and a stadium are in the centre of Nanjing. Com- 
mercial and residential areas lie outside the central area. 
Most of Nanjing’s people live in flats or above shops. 
The remains of an ancient defensive wall surround the 
built-up areas of Nanjing. Areas of farmland outside the 
wall are included in the city limits. 

Most of Nanjing’s people travel by bicycle or public 
bus. Trucks transport most products in the city, but 
some goods travel in carts pulled by animals. 

Wharves that can handle oceangoing ships line the 
banks of the Yangtze River, which borders Nanjing on 
the west. East of the city are Xwanwu Lake, a tourist at- 
traction with several islands; and Zijin Mountain, the site 
of an astronomical observatory. The tomb of Sun Yat- 
sen, who helped establish the Republic of China in 1912, 
lies on the mountain. Nanjing’s educational institutions 
include Nanjing University, engineering colleges, and a 
medical school. 

Economy. Nanjing has hundreds of manufacturing 
plants. Leading products are cement, fertilizers, iron and 
steel, porcelain, textiles, and trucks. Nearby mines pro- 
vide iron ore for the iron and steel plants. Several com- 
munes (farm communities) operate outside the city. The 
farmers raise cotton, rice, wheat, vegetables, and other 
crops. 

__ Railways link Nanjing to Beijing, the capital of China, 
in the north and to Shanghai in the east. Many ships 
dock at the city's wharves. A double-deck bridge that ex- 
tends 5 kilometres across the Yangtze serves trains and 
motor vehicles. 

History. People have lived in what is now the Nanjing 
area since about the 400s B.C. Early settlers chose the 
site because of its location near a river and some roads. 
From A.D. 420 to 1421, the city served as the capital of 
various local Chinese dynasties (series of rulers of the 
same family). The Ming dynasty gained control of most 
of China in 1368. The first Ming ruler made Nanjing— 
which means southern capital—the seat of the dynasty. 
In the early 1400's, the Mings moved the capital to 
Beijing—which means northern capital. 
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The tomb of Sun Yat-sen lies on Zijin Mountain, east of Nan- 
jing. Sun helped establish the Republic of China in 1912. 


In 1853, rebels called the Taipings seized Nanjing 
from the Manchus, who ruled China at that time. The 
Taipings made the city the capital of their empire. The 
Manchus regained Nanjing in 1864. 

In 1912, Chinese revolutionaries overthrew the Man- 
chus. The new rulers met in Nanjing and founded the 
Republic of China. From 1928 to 1937, the city served as 
the capital of the republic. Japanese forces captured 
Nanjing in 1937 and burned much of the city. Nanjing 
again became China's capital in 1946, the year after 
Japan's surrender ended World War Il. 

The Chinese Communists took over China in 1949. 
They made Beijing the capital, but Nanjing remained a 
centre of regional government. During the 1950's, 1960's, 
and 1970s, the Communists built hundreds of manufac- 
turing plants in Nanjing. The city quickly grew into a 
major industrial centre. 

Nanking. See Nanjing. 

Nansen, Fridtjof (1861-1930), was a famous Norwe- 

gian polar explorer. He was also a humanitarian, a 

statesman, a marine zoologist, and a pioneer oceanogra- 
her. 

: He made his first Arctic cruise in 1882 as a zoological 

collector aboard a whaler. In the summer of 1888, he 

and five other men crossed Greenland from east to 

west, a feat experts had declared impossible. 

Nansen hoped to obtain valuable scientific informa- 
tion by exploring the North Polar Basin. For this expedi- 
tion, he had a ship specially built to withstand the grind- 
ing ice floes. This ship was named the Fram (Forward). 
Nansen left Norway in the Fram on June 24, 1893. After 
two years aboard ship, he and Hjalmar Johansen tried to 
reach the North Pole with kayaks and sledges. They 
came within 438 kilometres of the pole, nearer than any- 
one before them. After meeting many dangers, they 
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boarded a British ship at Franz Josef Land in 1896 and 
went to Norway. See Arctic Ocean (maps). 

Nansen played a prominent part in the separation of 
Norway from Sweden in 1905. From 1906 to 1908, he 
served as Norwegian minister to the United Kingdom. 
On his return to Norway, he became a professor of ma- 
rine zoology (later oceanography) at the University of 
Christiania. He went on ocean voyages in 1910, 1912, 
1913, and 1914, and published his results in many books. 
His writings include Farthest North (1897) and In North- 
ern Mists (1911), a history of Arctic exploration. 

After World War.| (1914-1918), Nansen served as Nor- 
wegian delegate to the League of Nations. He aided So- 
viet refugees in Asia Minor, and directed the return of 
German and Soviet war prisoners to their homelands. 
He devised an identification certificate for refugees, 
called the Nansen passport. He received the 1922 Nobel 
Peace Prize for his services. Franz Josef Land in the Arc- 
tic Ocean is often called Fridtjof Nansen Land. Oceanog- 
raphers use a metal container, called a Nansen bottle in 
honour of him, to trap seawater. Nansen was born in 
Christiania (now Oslo). 

Nansen bottle. See Ocean (Oceanography; picture: 
Chemical oceanographers). 

Nantes (pop. 252,029; met. area pop. 492,255) is a port 
city in western France, near the mouth of the Loire River. 
For the location of Nantes, see France (political map). A 
ship canal connects the city with the port of St-Nazaire 
on the Bay of Biscay, an arm of the Atlantic Ocean. 

Shipping and shipbuilding are the major industries. 
Other economic activities include food-processing and 
the production of copper, steel, and aviation and railway 
equipment. The city is the capital of the Loire region and 
the Loire-Atlantique department (administrative district). 
The city’s landmarks include a castle, built in the 1400's; 
and the Cathedral of St. Peter and St. Paul, which also 
dates from the 1400's. 

Gauls built a town on the site of what is now Nantes 

many years before Roman soldiers established a settle- 
ment nearby in the 50's B.C. In A.D. 1598, King Henry IV 
of France signed the famous Edict of Nantes in the city's 
castle. The edict granted limited religious liberty to Prot- 
estants (see Nantes, Edict of). 
Nantes, Edict of, was the first official recognition of 
religious toleration by a great European country. King 
Henry IV of France signed the edict in the city of Nantes 
on April 13, 1598. Before the edict was signed, there had 
been 50 years of internal warfare and religious division 
in France. The edict allowed French Protestants, called 
Huguenots, control of about 100 fortified towns for 8 
years. They were also given freedom of conscience, so- 
cial and political equality with the Roman Catholic ma- 
jority, and a certain degree of freedom of worship. The 
edict was seriously enforced only until the king's death 
in 1610. It was eventually revoked by King Louis XIV in 
1685. As a result, about 200,000 Huguenots left France. 

See Huguenots; Henry (IV) of France. 

Naomi. See Ruth, Book of. 

Naoroji, Dadabhai (1825-1917), was a prominent 
early leader of the Indian nationalist movement. He was 
also a writer. 

Naoroji was born in Bombay, where his family be- 
longed to the small Parsee community (see Parsees). He 

was educated at Elphinstone College in Bombay. He 


eventually became a businessman, teacher, and journal- 
ist. 

Naorji spent much of his time in England, where he 
became a leading advocate of Indian interests. He 
played a major role in establishing the Indian National 
Congress in 1855, and served three terms as its presi- 
dent. His best known book, Poverty and Un-British Rule 
in India (1901), was a collection of his essays and 
speeches in which he claimed that British rule had 
drained India of its wealth. In 1892, Naoroji became the 
first Indian to be elected to the British Parliament. He 
stood as a member of the Liberal Party. He represented 
Central Finsbury, in London, from 1892 to 1895. 
Napalm is a powder used to thicken petrol for use in 
war. When napalm is added to petrol, the petrol be- 
comes jellied. The resulting thickened petrol is also 
often referred to as napalm. 

A napalm bomb dropped from the air bursts, ignites, 
and splatters burning napalm over a wide area. The jel- 
lied petrol clings to everything it touches, and burns vi- 
olently. Napalm causes death from burns or suffocation, 
Napalm is also used in flame throwers that are carried 
by ground troops (see Flame thrower). Napalm was 
used in World War II (1939-1945), the Korean War (1950- 
1953), and the Vietnam War (1957-1975). 

Naphtha is any liquid composed only of hydrogen and 
carbon atoms that boil below 200 °C. Naptha obtained 
during the refining of petroleum is blended to make 
petrol. Some types of naphtha are used to dissolve rub- 
ber and to thin paints and varnish. Others are used as a 
cleaning agent and as an ingredient in the manufacture 
of artificial gas. Naphtha can be made when coal tar, a 
sticky substance made from soft coal, is distilled. Coal 
tar naphtha is used as a dissolving agent and in the man- 
ufacture of synthetic (artificial) resins. Pure naphtha is 
highly explosive when exposed to an open flame. 
Napier (pop. 52,468) is a city in the North Island of New 
Zealand. Napier's main exports are apples and pears, 
wood pulp, meat, and timber. It is also an important fish- 
ing centre. Factories in the area include woollen mills, 
fertilizer works, freezing works, foundries, breweries, 
home appliance factories, and a cigarette factory. Napier 
has a cathedral, an art gallery, and a museum. The main 
feature of the city is the Marine Parade, which extends 
for about 4 kilometres and is lined with Norfolk Island 
pines. The parade’s attractions include the Marineland 
of New Zealand, and the country's largest aquarium. 

On Feb. 3, 1931, an earthquake destroyed the inner 
city. The city was rebuilt rapidly, and so today, Napier 
has a unique concentration of buildings dating from the 
1930s. The earthquake raised more than 4,000 hectares 
of land that had been lagoon and swamp. This additional 
land allowed Napier to expand. 

Napier, John (1550-1617), Laird of Merchiston, was a 
Scottish mathematician. He developed methods of rapid 
calculation, which he sought to apply to astronomy, trig- 
onometry, navigation, mapmaking, and surveying. Na- 
pier discovered how to multiply numbers by doing the 
easier task of adding other, corresponding numbers that 
he called /ogarithms (see Logarithms). Logarithms are 
used to describe mathematically many natural phenom- 
ena. Napier also invented a set of “rods” or “bones” that 
could be arranged for arithmetical calculations. He was 
born near Edinburgh, Scotland. 


Naples (pop. 1,067,365) is the third largest city of Italy. 
Only Rome and Milan are larger. Naples lies at the foot 
of a range of low hills on the west coast of southern 
Italy. For the location of Naples, see Italy (political map). 

Naples ranks as a major manufacturing centre, and 
the Bay of Naples makes it an important seaport. Tour- 
ists come from all parts of the world to see the many 
places of scenic and historical interest in the Naples 
area. The city’s name in Italian is Napoli. 

About 600 B.C., Greek colonists from Cumae, 23 kilo- 
metres to the west, founded a town near the site of 
present-day Naples. The Greeks called the town Par- 
thenope. They later renamed it Neapolis (New City), and 
the people of Naples are still called Neapolitans. During 
much of the period from the 1100's until 1860, Naples 
was the capital of a kingdom. This kingdom included 
most of southern Italy and the island of Sicily. Since 
1861, the city has been the capital of Campania, a politi- 
cal region of Italy. 

The city. Naples is a city of extreme contrasts, with 
scenes of great beauty mixed with crowded slums. In 
the eastern section, church spires rise above old tene- 
ment buildings and factories. The Spacca-Napoli district, 
with its crowded, narrow streets, forms the heart of old 
Naples. The newer western part of the city lies along the 
Riviera di Chiaia, a broad drive that runs 5 kilometres 
along the Bay of Naples. A hilly, densely populated mod- 
ern section called the Vomero lies inland from the bay. 

The Cathedral of Saint Januarius, which was com- 
pleted in 1323, honours Naples’s patron saint. A number 
of castles in the city recall medieval times. The castles 
now house museum collections or government offices. 
The oldest of these structures, the Caste/ dell'Ovo (Cas- 
tle of the Egg), takes its name from its shape. The Castel 
SantElmo, built in the 1300's and enlarged in the 1500's, 
served as a prison for many years. Other interesting 
places in Naples are a botanical garden and a park. 

Naples lies amid some of the most spectacular scen- 
ery in Europe. Artists from many countries go there to 
paint pictures of the landscape or the people. Mount 
Vesuvius, the only active volcano on the mainland of Eu- 
rope, rises from a plain 11 kilometres southeast of the 
city. The volcano’s eruption in A.D. 79 buried the ancient 
Roman cities of Pompeii and Herculaneum, which are 
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within 32 kilometres of Naples. The ruins of these cities 
are important archaeological sites for the study of life in 
Roman times. The islands of Capri and Ischia, famous for 
their climate and scenic beauty, lie to the south across 
the Bay of Naples. Vineyards and citrus groves dot the 
hillsides on the bay's eastern shore. A few miles south- 
west of Naples, the town of Posillipo offers a beautiful 
view of the Bay of Naples. See Capri; Herculaneum; 
Pompeii; Vesuvius. 

The people of Naples impress many visitors as being 
livelier and more carefree than those of any other Italian 
city. Music plays an important part in Neapolitan life. 
Such songs as “O Sole Mio,” “Funiculi, Funicula,” and 
“Santa Lucia” have made the city's music familiar in many 
parts of the world. At the Piedigrotta, an annual music 
festival, the people hold an outdoor competition to 
choose the best new popular songs. The Teatro San 
Carlo, one of the largest opera houses in Italy, has pre- 
sented the first performance of many famous operas. 

Neapolitan food includes many varieties of dishes 
made with spaghetti, macaroni, or noodles. Naples is 
the birthplace of pizza, which a baker at the royal court 
may have invented in the 1700s. Neapolitans also eat 
much fish and other seafood. 

Cultural life. The National Museum in Naples dis- 
plays one of the world’s largest collections of ancient art 
objects. The collection includes glassware, mosaics, 
paintings, pottery, and statues from Herculaneum and 
Pompeii; and ancient Greek sculpture. The royal palace 
of Capodimonte, built in the 1700's as a residence for 
the kings of Naples, houses the National Gallery. The 
gallery owns a collection of paintings, porcelain, sculp- 
ture, and tapestries. The National Library is the largest of 
the city's several libraries. The library also holds thou- 
sands of rare manuscripts. The Carthusian monastery of 
St. Martin, which adjoins the Castel Sant'Elmo, features a 
museum collection devoted to the art and history of Na- 
ples. The University of Naples, the best known of the 
city's many schools and colleges, was founded in 1224 
by Emperor Frederick II. 

Economy. Products manufactured in Naples include 
cars, cement, chemical products, locomotives, office 
machinery, ships, and textiles. The highly industrialized 
area in and around the city has the greatest concentra- 


Naples lies at the foot of low 
hills along the beautiful Bay of 
Naples. Volcanic Mount Vesu- 
vius, rear, adds to the city's 
scenic beauty. Naples is a 
leading Italian port and manu- 
facturing centre. 
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tion of factories in southern Italy. Ships from every part 
of the world use Naples’ harbour. Naples still produces 
many traditional wares for which it became known 
through the years. They include kid gloves, wine, and ar- 
ticles made of coral and tortoise shell, such as combs 
and jewellery. 

History. After more than a century as a Greek colony, 
Naples came under Roman control about 326 B.C. The 
city’s beauty and mild climate made it a favourite resort 
of wealthy Romans. The poet Virgil lived in Naples for 
more than 20 years and is buried on a nearby hill. 

After the fall of the Roman Empire in A.D. 476, various 
peoples fought for control of Naples and the rest of 
southern Italy. The Byzantines, Franks, Lombards, Nor- 
mans, and Germans controlled the city for periods dur- 
ing the Middle Ages. Naples came under Spanish rule in 
1442, and Spain held the city for most of the next 250 
years. 

Austria ruled Naples during the early 1700. In 1734, 
the city became the capital of an independent country 
called the Kingdom of the Two Sicilies. A Spanish 
branch of the royal Bourbon family governed this king- 
dom (see Bourbon). During the Napoleonic Wars (1799- 
1814), Naples had a series of French rulers, including 
Napoleon's brother, Joseph Bonaparte. The Bourbons 
regained power in 1815 and ruled until 1860. In 1861, the 
Kingdom of the Two Sicilies became part of the newly 
formed kingdom of Italy. See Sicilies, Kingdom of the 
Two. 

During World War II (1939-1945), bombs destroyed 
many buildings in central Naples and the port area. The 
damaged areas have been rebuilt. A housing shortage 
has long been a problem in Naples. Since the 1970s, the 
Italian government has worked to relieve the shortage. 
In the 1980s, it provided new housing outside the city. 
Naples, Bay of, is an inlet of the Tyrrhenian Sea, an 
arm of the Mediterranean Sea. It is famous for the beau- 
tiful scenery along its shores, and for the deep blue col- 
our of its waters. The Bay of Naples cuts into the south- 
west coast of Italy. It is about 32 kilometres wide 
between Cape Miseno and Point Campanella, and cuts 
inland about 16 kilometres. See also Naples (picture). 
Napoleon I (1769-1821), also known as Napoleon Bona- 
parte, crowned himself emperor of France. He was the 
greatest military genius of his time and perhaps the 
greatest general in history. He created an empire that 
covered most of western and central Europe. 

Napoleon was also an excellent administrator. He in- 
troduced many useful reforms, including the creation of 
a strong, efficient central government and the revision 
and organization of French laws into collections called 
codes. Many of Napoleon's reforms are evident today in 
the institutions of France and of areas once under 
French control. 

Napoleon was 157 centimetres tall, about average for 
Frenchmen of his time, though most French generals 
and statesmen were taller. He earned the nickname /e 
Petit Caporal (the little corporal) in 1796 at the Battle of 
Lodi, near Milan, Italy. In the battle, General Bonaparte 
startled his troops by personally aiming the cannon, a 
risky job usually performed by a corporal. 

Napoleon was an inspirational and dramatic leader. 
He could also be cynical and demanding, though this 
side of his character was usually hidden from the public. 


In addition, Napoleon had great energy and ambition. 
He personally directed complex military manoeuvres 
and at the same time controlled France's press, police 
system, foreign policy, and domestic affairs. He chose 
capable subordinates and rewarded them generously 
with medals, wealth, military rank, and titles of nobility, 
Napoleon's ambition ultimately led him to overextend 
his power. His downfall also resulted in part from feel- 
ings of nationalism in some of the areas invaded by 
French troops and from economic hardship brought on 


Napoleon I posed in his study for Jacques Louis David in 1812, 
above. David served as the court painter to the French emperor. 


by Napoleon's attempts to exclude British goods from 
continental Europe. Other factors that contributed to his 
downfall included bitter reaction to the taxes and con- 
scription (the draft) that he imposed throughout his em- 
pire, and the opposition to Napoleon of many of Eu- 
rope’s royal rulers. 

Boyhood. Napoleon was born on Aug. 15, 1769, in 
Ajaccio, on the island of Corsica in the Mediterranean 
Sea. The year before his birth, France had bought Cor- 
sica from the Italian city-state of Genoa. Napoleon was 
the fourth child and second son of Carlo and Letizia Ra- 


molino Buonaparte (later given the French spelling Bo- 
naparte). Napoleon's parents were members of noble 
Italian families. Carlo Buonaparte was an eloquent law- 
yer and a prominent citizen of Corsica. Napoleon's 
mother was beautiful and strong-willed. 

In 1779, at the age of 9, Napoleon entered a French 
military school at Brienne-le-Chateau, a town in France 
near Troyes. Napoleon was an average student in most 
subjects, but he excelled in mathematics. In 1784, he 
was selected for the elite military academy Ecole 
Militaire in Paris, from which he graduated a year later. 

Early military career. In January 1785, at the age of 
16, Napoleon received a commission in the French 
Army, as a second lieutenant of artillery. He joined an ar- 
tillery regiment and briefly attended the royal artillery 
school in Auxonne, near Dole. He was promoted to first 
lieutenant in 1791 and to captain in 1792. 

The French Revolution broke out in 1789 (see French 
Revolution). During the early 1790's, Napoleon spent 
many months in Corsica on leave from the French Army. 
While there, he served in the Corsican National Guard. 
In France, however, he had joined a radical political so- 
ciety known as the Jacobins. Many Jacobins wanted to 
make France a democratic republic. Napoleon's mem- 
bership of the society brought him into conflict with the 
governor of Corsica, Pasquale Paoli, who was a royalist 
(supporter of the French monarchy). After the revolu- 
tionary French government executed King Louis XVI in 
January 1793, Paoli declared the Bonapartes outlaws, 
and the family fled to France. Napoleon then returned to 
the French Army. 

In June 1793, a group of Jacobins led by Maximilien 
Robespierre gained control of the French government 
(see Robespierre). Several French cities revolted against 
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Robespierre’s regime. At Toulon, the rebels were aided 
by a British naval fleet. When the French artillery com- 
mander at Toulon was wounded, Napoleon was sent to 
take his place. In December 1793, Napoleon positioned 
the artillery on high ground overlooking the harbour at 
Toulon and fired down on the British ships. The fleet 
withdrew and French troops gained control of Toulon. 
For his role in the victory, Napoleon was named briga- 
dier general at the age of 24. 

Napoleon's star had risen, but soon seemed about to 
set. In July 1794, Robespierre fell from power and was 
executed. In August, Napoleon was imprisoned for 
about a week. After his release, he returned to the army. 

The “whiff of grapeshot.” In 1795, Napoleon was in 
Paris when angry mobs there tried to attack the ruling 
National Convention at the royal palace called the Tui- 
leries. The mobs had been encouraged by royalists who 
hoped to destroy the convention before it could install a 
new moderate government. The convention was pro- 
tected by troops under Vicomte Paul de Barras. Barras 
had seen Napoleon in action at Toulon and now sent for 
him. Napoleon defended the palace with point-blank 
cannon fire. This cannon fire, which became known as 
the “whiff of grapeshot,” killed or wounded hundreds of 
people and quickly cleared the streets. Napoleon was 
hailed as a hero and promoted to major general. The 
new government, called the Directory, was installed 
with Barras as one of its five directors. 

Marriage. In 1796, Napoleon married Josephine de 
Beauharnais, a beautiful woman of French descent from 
Martinique in the West Indies. Josephine’s first husband, 
Vicomte Alexandre de Beauharnais, had been sent to 
the guillotine during the Reign of Terror (see French 
Revolution [Terror and equality). When Napoleon met 


The Coronation of Napo- 
Jeon, by Jacques Louis David, 
shows Napoleon | crowning 
Josephine empress of the 
French, Earlier in the ceremo- 
nies, which were held in 1804, 
Napoleon crowned himself 
emperor. 
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her, Josephine was a leader of fashionable French soci- 
ety. She was six years older than Napoleon, and had two 
children by her previous marriage. 


Rise to power 


Victories in Italy. From 1792 to 1795, France had 
been at war with much of Europe. By 1796, Austria had 
become France's chief enemy. Days after marrying Jose- 
phine, Napoleon left Paris to take command of a French 
army on the Italian-French border—an underfed, ill- 
equipped force of about 38,000 men. The Directory 
hoped that he could tie up Austrian forces in Italy while 
larger French armies won the war by marching through 
Germany and attacking Vienna, Austria's capital. 

Instead, Napoleon won the war. In less than a year, he 
defeated four armies, each larger than his own. He won 
a final victory by marching over the Alps and threaten- 
ing Vienna in early 1797. In October, France and Austria 
signed the Treaty of Campoformio, which enlarged 
France's territory. Napoleon returned to Paris, where 
once again he was hailed as a hero. 

Military strategy. Napoleon had by now developed 
a highly successful military strategy that was to form the 
basis of his future campaigns. He would start a battle 
while holding back as large a reserve as possible. He 
would then seek the weakest point in the enemy's lines 
and throw all his strength against that point at the deci- 
sive moment. Napoleon had an extraordinary ability to 
recognize the best time to attack. 

Egypt invaded. When Napoleon returned to Paris 
after defeating Austria, he already had political ambi- 
tions. However, he felt that he did not yet have enough 
influence to gain control of the government. Instead, he 
concentrated on strengthening his military reputation. 
Late in 1797, the Directory offered to put Napoleon at 
the head of an invasion of England. But he declined the 
offer. Instead, he proposed that he invade Egypt to de- 
stroy British trade with the Middle East. The Directory 
agreed to the plan. In May 1798, Napoleon sailed for 
Egypt with about 38,000 men. 

Napoleon reached Egypt in July. There, he defeated 
the Mamelukes, Egypt's military rulers, in the Battle of 
the Pyramids near Cairo (see Mamelukes). On August 1, 
however, the French fleet anchored in Abu Qir Bay was 
destroyed in the Battle of the Nile by a British fleet com- 
manded by Lord Horatio Nelson. As a result, Napoleon's 


Important dates in Napoleon’s life 


1769 (Aug. 15) Born at Ajaccio, Corsica. 

1796 (Mar. 9) Married Josephine de Beauharnais. 

1799 (Nov, 9) Seized power in France. 

1804 (Dec. 2) Crowned himself emperor of the French. 
1805 (Dec. 2) Crushed the allied armies at Austerlitz. 
1806 (July 12) Set up the Confederation of the Rhine. 
1806 (Oct. 14) Defeated the Prussians at Jena and Auerstedt. 
1807 (June 14) Overwhelmed the Russians at Friedland. 
1809 (July 5-6) Defeated Austrians at Wagram. 

1810 (Apr, 2) Married Marie Louise of Austria. 

1812 (Sept.14) Occupied Moscow. 

1814 (Apr. 11) Abdicated his throne. 

1814 (May 4) Exiled and arrived on Elba. 

1815 (Mar, 20) Returned to power in France. 

1815 (june 18) Defeated in the Battle of Waterloo. 

1815 (Oct. 16) Exiled to St, Helena, 

1821 (May 5) Died at Longwood on St. Helena. 


army was stranded in Egypt. Turkey then formed an alli- 
ance with Great Britain and Russia and declared war on 
France. In 1799, Napoleon's troops invaded Turkish Syria 
and advanced as far as the fortress Acre (now Akko, Is- 
rael), which Napoleon failed to capture. Meanwhile, Na- 
poleon learned that a Turkish army was preparing to in- 
vade Egypt. He retreated to Egypt, where he met and 
defeated the Turks at Abu Qir, near Abu Qir Bay. About 
this time, Napoleon learned that Austria, Britain, and 
Russia had formed a coalition against France and had 
defeated the French army in Italy. He left his army in the 
command of General Jean Kléber and sailed for France, 


First consul of France 


News of Napoleon’s victory at Abu Qir arrived with 
him in Paris. The French people, who had lost confi- 
dence in the Directory, cheered the return of the young 
hero. Napoleon formed key political alliances and seized 
control of the French government on Nov. 9, 1799, ina 
bold move known as the Coup d'État of Eighteenth Bru- 
maire. A new constitution overwhelmingly approved by 
the French people replaced the Directory with a three- 
member Consulate. Napoleon became first consul. The 
other two consuls served merely as advisers to Napo- 
leon. After 10 years of revolution and civil disorder, the 
French wanted a strong leader. Napoleon could now 
rule France as a dictator. 

Peacemaking. As first consul, Napoleon sought 
peace. In May 1800, he led a famous march across the 
Alps, through the Great St. Bernard Pass and into the Po 
Valley of northern Italy. In June, his army surprised and 
defeated the Austrians in the Battle of Marengo. In 1801, 
the Austrians signed the Treaty of Lunéville, which reaf- 
firmed the Treaty of Campoformio. With Austria de- 
feated, the war-weary British agreed to peace in 1802 in 
the Treaty of Amiens. Russia had dropped out of the co- 
alition against France in 1799. For the first time in 10 
years, Europe was at peace. 

Administrator and lawmaker. Napoleon proved to 
bea superb civil administrator. One of his greatest 
achievements was his supervision of the revision and 
collection of French law into codes. The new law 
codes—seven in number—incorporated some of the 
freedoms gained by the people of France during the 
French Revolution, including religious toleration and 
the abolition of serfdom. The most famous of the codes, 
the Code Napoléon or Code Civil, still forms the basis of 
French civil law (see Code Napoléon). Napoleon also 
centralized France's government by appointing prefects 
to administer regions called departments, into which 
France was divided. 


The Napoleonic empire 


French aggression, Napoleon was not content sim- 
ply to govern France. His thoughts soon turned to con- 
quest. At first, he sought to extend French influence in 
the Western Hemisphere. In 1800, Napoleon forced 
Spain to cede to France the Louisiana Territory in North 
America. But the army that he sent to take possession of 
the territory was destroyed in the French colony of Haiti 
by a slave revolt and by tropical disease. Frustrated, Na- 
poleon abandoned his plans for the Western Hemi- 
sphere and turned his attention to Europe. By 1803, 
France had annexed the Piedmont region of northwest- 
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ern Italy and Napoleon had become president of the 
Italian Republic, which bordered Piedmont on the east. 
Also, fearful of Britain's naval power, Napoleon had tried 
to stop British trade with the rest of Europe. He antici- 
pated war with Britain and in 1803 sold the Louisiana 
Territory to the United States to raise money for the war. 
War with Britain began later that year. 

Crowned emperor. In 1802, the French people had 
overwhelmingly approved a constitutional amendment 
that made Napoleon first consul for life. In May 1804, the 
French Senate and people voted him their emperor. Na- 
poleon crowned himself emperor on December 2 in 
ceremonies at the Cathedral of Notre Dame in Paris. 

Dominates Europe. By 1805, Austria, Russia, and 
Sweden had joined Britain in a new coalition against 
France. In September 1805, Napoleon led his troops into 
Germany. In October, he captured an Austrian army at 
Ulm. In December, he demolished the Austrian and Rus- 
sian armies at Austerlitz. But earlier that year Lord Nel- 
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Napoleon became the ruler of France in 1799. By 1812, his empire covered most of Europe. Napoleon 
was defeated at Leipzig in 1813 and was forced to give up the French throne in 1814. He later formed 
another army but was defeated at Waterloo in 1815. The map shows his major battles. 


son had destroyed the fleets of France and Spain, 
France's ally, near Trafalgar, a cape on Spain's southern 
coast. This victory gave Britain control of the seas and 
ended any chance of Napoleon's invading Britain. 

In 1806, Prussia joined Russia in mounting a new cam- 
paign against France. In October, Napoleon's forces 
overwhelmed the Prussian army at Jena and at nearby 
Auerstedt. In June 1807, Napoleon demolished Russian 
armies at Friedland. In 1809, he defeated the Austrians 
again at Wagram, near Vienna. 

After each victory, Napoleon enlarged his empire. In 
1806, he set up the Confederation of the Rhine, made up 
of a number of western German states, and placed it 
under his protection. Napoleon also carved provinces 
Germany and Italy into principalities and dukedoms, 
gave them to his friends and relatives. In 1806, he m 
his brother Joseph king of Naples, and his brother L 
king of Holland. In 1807, Napoleon made his brothe@je- 
rome king o ia and added to France the G a 
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Duchy of Warsaw. In 1809, he gave his sister Elisa the 
Grand Duchy of Tuscany and annexed to France the Illyr- 
ian Provinces, which covered much of what are now 
Slovenia and Croatia. In 1810, he brought his empire to 
its height by annexing Holland and much of northern 
Germany. 

Divorce and remarriage. By 1809, Napoleon had 
grown concerned about what would become of his vast 
empire after his death. Josephine, who was now 46 
years old, had no children by him, and Napoleon had no 
heirs. In December, he divorced Josephine to marry a 
younger woman. In April 1810, he married the 18-year- 
old Archduchess Marie Louise, daughter of Emperor 
Francis | of Austria. In 1811, the couple had a son, also 
named Napoleon, who was given the title king of Rome. 


Fall from power 


In 1806, Napoleon had issued the Berlin Decree, 
which barred British ships from ports under French con- 
trol. The decree was aimed at destroying British trade 
with continental Europe. In 1807, Napoleon issued the 
Milan Decree, which was intended to prevent the ships 
of neutral nations from carrying British goods to conti- 
nental Europe. Such ships were attacked by French ves- 
sels. This system for blocking British trade was known 
as the Continental System. 

Portugal, which had long been friendly with Great 
Britain, refused to follow the Berlin Decree. In 1807, the 
French gained control of Portugal and occupied parts of 
Spain. In 1808, French forces under Marshal Joachim 
Murat seized control of Madrid, Spain's capital. Napo- 
leon removed King Ferdinand VII from the Spanish 
throne and appointed his brother Joseph king of Spain. 
Murat took Joseph's place as king of Naples. 

The Peninsular War began in 1808 when Spanish 
and Portuguese forces rebelled against French rule. 
Soon after the war began, British troops joined the fight 
against France on the peninsula that consisted of Portu- 
gal and Spain. By April 1814, all French forces had been 
driven from the peninsula. Tens of thousands of French 
soldiers died in the war, and the loss of Spain and Portu- 
gal greatly damaged Napoleon's prestige. 

Disaster in Russia. On Dec. 31, 1810, Czar Alexan- 
der | of Russia withdrew from the Continental System. 
Napoleon felt that the czar’s withdrawal threatened 
France, and so he assembled a new army to attack Rus- 
sia. Many years of war had weakened France, but Napo- 
leon raised about 600,000 men. His allies and subject na- 
tions furnished by conscription many of these soldiers. 
The Russian army had about 200,000 men. 

In June 1812, Napoleon's army crossed the Neman 
River into Russia. The Russians retreated, denying Napo- 
leon a decisive battle. In September, Napoleon fought 
the Russians at Borodino, near Moscow. The battle re- 
sulted in many casualties on both sides, but produced 
no clear winner. Again, the Russians withdrew. 

Napoleon pushed on to Moscow only to find the city 
g, nearly empty of people. Soon after the French army en- 

‘tered Moscow, large parts of the city were destroyed by 
fires that had been set by the retreating Russians. With 
the-bitter Russian winter approaching, Napoleon waited 
in Moscow for Alexander to offer peace, but no such 
offer came. In mid-October, Napoleon, unable to supply 
his troops, began the long retreat from Moscow. His 


soldiers struggled against snowstorms and freezing 
temperatures. Soldiers and horses died of starvation 
and exposure. Russian soldiers called Cossacks killed 
many of the stragglers. Of the 600,000 men in Napo- 
leon's army, about 500,000 died, deserted, or were cap- 
tured during the campaign and the retreat from Russia. 

After he returned to Paris, Napoleon admitted the dis- 
aster in his famous 29th Bulletin. The French continued 
to support him, but news of the devastating campaign 
encouraged his enemies throughout Europe. 

The enemy alliance. After his return from Moscow, 
Napoleon faced a hostile alliance of Austria, Great Brit- 
ain, Russia, Prussia, and Sweden. In April 1813, Napo- 
leon arrived in Germany with a new army and took the 
offensive against the allies. He won initial victories at 
Lützen, Bautzen, and Dresden, but his forces were vastly 
outnumbered. In October, the two sides fought at Leip- 
zig in the Battle of the Nations. In the battle, Napoleon 
was defeated, and he retreated into France. The allies 
pursued him and captured Paris in March 1814. 

Exile to Elba. At Fontainebleau on April 11, 1814, Na- 
poleon abdicated (gave up) the imperial throne. The al- 
lies called for the return of a king of the Bourbon family 
and placed Louis XVIII, the brother of Louis XVI, on the 
French throne (see Louis). Napoleon was exiled from 
France and made ruler of the tiny island of Elba off the 
northwest coast of Italy. His wife and son were sent to 
his wife's father, the emperor of Austria. Napoleon never 
saw his wife or son again. 

On Elba, Napoleon planned his return to France. In 
February 1815, he sailed from the island with about 
1,100 followers who had shared his exile. He landed at 
Cannes on March 1 and began marching to Paris, gath- 
ering supporters along the way. Troops led by Marshal 
Michel Ney were dispatched from Paris to arrest Napo- 
leon. But when they saw their old leader, the men gladly 
joined him and hailed him as their emperor. Louis XVIII 
fled Paris as Napoleon approached. On March 20, Napo- 
leon entered Paris and was carried on the shoulders of 
cheering crowds into the Tuileries. 

The Hundred Days and Waterloo. Napoleon imme- 
diately proclaimed a new constitution that limited his 
powers. He promised the allies that he would not make 
war. But the allied leaders considered Napoleon an 
“enemy and disturber of the peace of the world.” Once 
again, both sides prepared for battle. 

Napoleon advanced into Belgium with about 125,000 
men, hoping to defeat the separate armies of Britain's 
Duke of Wellington and the Prussian Marshal Gebhard 
von Bliicher. On June 16, Napoleon defeated Bliicher at 
Ligny, near Fleurus. On June 18, Napoleon attacked Wel- 
lington at Waterloo in what has become one of history's 
most famous battles. The battle featured spectacular 
charges by thousands of French cavalry. But just as it 
seemed the British forces would collapse, Bliicher's 
troops arrived to reinforce Wellington. Badly outnum- 
bered, the French army suffered a crushing defeat. 

Napoleon fled to Paris and abdicated for the second 
time, on June 22. The period from Napoleon's return to 
Paris from Elba to his second abdication is known as the 
Hundred Days. 

Napoleon tried to escape to the United States, but he 
failed and surrendered at Rochefort to Frederick Lewis 
Maitland, the captain of the British battleship Bellero- 


Napoleon’s Tomb stands in the Eglise du Dôme (Church of the 
Dome) in Paris. The remains of France's “Little Corporal” are in 
this tomb, which stands almost 4.5 metres high. 


Phon. \n August, Napoleon was sent to the barren Brit- 
ish island of St. Helena, in the South Atlantic Ocean (see 
Atlantic Ocean [map)). 

On St. Helena, Napoleon spent much of his remaining 
years dictating to friends his version of the events that 
occurred during his lifetime. He died of cancer on May 
5, 1821, and was buried on the island. In his will, Napo- 
leon had asked to be buried “on the banks of the Seine, 
among the French people | have loved so much." In 
1840, the British and French governments cooperated in 
bringing his remains to Paris. There, at the Eglise du 
Dôme (Church of the Dome), which is part of the Hôtel 
des Invalides (Home for Disabled Soldiers), the body of 
Napoleon was laid to rest. 


Napoleon’s place in history 


Napoleon is both a historical figure and a legend— 
and it is sometimes difficult to separate the two. The 
events of his life have fired the imaginations of great 
writers, filmmakers, and playwrights whose works have 
done much to create the Napoleonic legend. 

Napoleon was one of the greatest military command- 
ers in history. But he has also been portrayed as a 
Power-hungry conqueror. Napoleon denied being such 
a conqueror. He argued that, instead, he had attempted 
to build a federation of free peoples in a Europe united 
under a liberal government. But if this was his goal, 
there is no doubt that he intended to achieve it by con- 
centrating power in his own hands. However, in the 
states he created, Napoleon granted constitutions, intro- 
duced law codes, abolished feudalism, created efficient 
governments, and fostered education, science, litera- 
ture, and the arts. 

Related articles in World Book include: 
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Questions 


What was the ‘whiff of grapeshot"? 

How did Napoleon centralize the government of France? 

Why did Napoleon retreat from Moscow in 1812? 

What were the Hundred Days? 

Why did Napoleon divorce Josephine and remarry? 

What strategy formed the basis of Napoleon's military cam- 
paigns? 

Why did Napoleon invade Egypt? 

What was the Continental System? The Consulate? 

Why was the Louisiana Territory sold to the United States? 

Napoleon Il (1811-1832), Duke of Reichstadt, was the 

son of Napoleon | and Marie Louise of Austria. Napo- 

leon | had long hoped for a son to inherit his empire, 

and greeted his son's birth with joy. He gave him the 

title of the king of Rome. 

When Napoleon | was overthrown in 1814, he abdi- 
cated in favour of his young son. The senate did not rec- 
ognize the title, and called Louis XVIII to the throne. 
Marie Louise took her son to live at the court of her fa- 
ther, Francis | of Austria. When Napoleon I was defeated 
at Waterloo in 1815, he proclaimed his son Napoleon Il. 
However, the French again ignored him and Napoleon II 
remained in Austria. His mother's family gave him the 
title of Duke of Reichstadt in 1818. 

He was never strong, and grew into a tall, slender 
youth. He died of tuberculosis at the age of 21 and was 
buried in the Habsburg (or Hapsburg) family’s church 
tomb in Vienna. The French government later requested 
that his body be returned to France, but the request was 
refused for many years. In 1940, Adolf Hitler had the 
body placed near that of Napoleon | in the Eglise du 
Dôme (Church of the Dome) in Paris. Napoleon II was 
born in Paris. Edmond Rostand based a play, LAiglon 
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naparte, king of Holland and brother of French Emperor 
Napoleon I. His full name was Charles Louis Napoleon 
Bonaparte, but he was usually called Louis Napoleon. A 
French law of 1816 exiled the Bonapartes from France, 
and Louis Napoleon spent his youth in Italy, Germany, 
and Switzerland. He was connected with such revolu- 
tionary groups as the Carbonari in Italy. He tried to over- 
throw the French monarchy of Louis Philippe in 1836 
and again in 1840. He was imprisoned in a French for- 
tress following the 1840 attempt. He escaped to England 
in 1846. During these years, he wrote his Napoleonic 
Ideas (1839), idealizing the career of his famous uncle, 
and The Extinction of Poverty (1844), proposing that the 
government act to end poverty and suffering. 

Becomes emperor. When the Revolution of 1848 led 
to the Second Republic in France, Louis Napoleon re- 
turned and was elected to the Assembly. In December, 
he was elected president. He swore an oath to the re- 
public, but in December 1851, he managed to concen- 
trate all power in his hands. He abolished the republic 
and proclaimed himself emperor in 1852. _ 

Napoleon's domestic policies were conflicting. He 
ruled as a dictator and was surrounded by dishonest ad- 
venturers. Although all men could vote, the legislature 
was powerless and the press could not publish legisla- 
tive debates. When, after 1860, Napoleon moved in the 
direction of a liberal empire, it was too late. Liberal op- 
ponents continued to urge the overthrow of his govern- 
ment. Yet Napoleon keenly realized the problems of the 
industrial age. He favoured state help for industries, 
banks, railways, and the poor. 

Foreign affairs. Napoleon tried to settle disputes 
through international conferences, and he sympathized 
with claims of nationalism, For example, he helped win 
independence for Romania and unification for Italy. 

Napoleon announced when he became emperor, 
“The Empire means peace,’ yet he led France into a long 
series of campaigns in other countries. In 1849, he 

helped overthrow the Roman Republic and restore the 
pope. He joined England and Turkey in 1854 in the Cri- 
mean War against Russia. He supported a scheme mak- 
ing Maximilian, the archduke of Austria, emperor of 
Mexico in 1864, But United States pressure in 1867 
forced him to withdraw his troops and leave Maximilian 
to be shot. 

His defeat. In the Franco-Prussian War of 1870, the 
Germans easily defeated the French. Napoleon surren- 
dered to the Germans at Sedan, France, on Sept. 2, 1870, 
with 80,000 troops. Two days later, supporters of a new 
French republic overthrew Napoleon's empire. 

See also Franco-Prussian War; Eugénie Marie de 
Montijo; Maximilian. 

Napoleonic Code. See Code Napoléon. 
Naracoorte Caves are a series of 60 limestone caves 
about 390 kilometres southeast of Adelaide, Australia. 
Sixteen of the caves are in the Naracoorte Caves Conser- 
vation Park, administered by the National Parks and 
Wildlife Service. Three caves are open to the public. 

Blanche Cave was discovered in 1845. Benjamin San- 
ders, a station manager, found the cave while searching 
for some lost sheep. 

The Alexander Cave, 160 metres in length, was dis- 
covered in 1902. It is a /ive cave, which means that sta- 
lagmites and stalactites are still forming. This cave con- 
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tains many formations, such as the wedding cake and 
the fairy castle. It also contains marine fossils and bone 
material of wombats, kangaroos, and possums. 

The Victoria Cave, 183 metres in length, was discov- 
ered in 1894. It includes a series of chambers, con- 
nected by narrow, excavated walkways. One chamber, 
called fossil cave, contains many animal remains, includ- 
ing the bones of two extinct marsupials. 
Narasimhavarman I (630?-668?), also known as Ma- 
malla, was king of the Pallava dynasty of southern India. 
He is chiefly remembered for developing the town of 
Mahabalipuram, formerly called Mamallapuram in his 
honour. The town lies on the Bay of Bengal in what is 
now the Indian state of Tamil Nadu. It was already a 
thriving commercial port when Narasimhavarman took it 
over, but he enlarged it and turned it into a naval base 
and Hindu religious centre. Its surviving temples and 
monuments fascinate tourists and scholars. Narasimha- 
varman is portrayed on one of the rock carvings, in- 
scribed with the title “Augmenter of the Three Worlds’. 

Narasimhavarman was a notable warrior. He killed 
King Pulakeshin II, ruler of the neighbouring Chalukyas 
dynasty, and destroyed his capital, Vatapi. He also sent 
two naval expeditions to Sri Lanka to support Mana- 
vamma, a Sinhalese prince who coveted the throne. 
Narayan, R. K. (1906- _) is an Indian novelist and 
short-story writer who writes in English. His novels 
show how the lives of ordinary Indian people reflect the 
greater concerns of national identity and historical 
change. Critics have praised Narayan for the tragi-comic 
quality in his work and the gentle irony with which he 
treats his characters. 

Rasipuram Krishnaswami Narayan was born in Ma- 
dras. He was educated at the Collegiate High School in 
Mysore, where his father was headmaster, and at Maha- 
raja's College, Mysore. Narayan worked as a teacher and 
journalist before publishing his first novel, Swami and 
Friends (1935). The novel explores the concerns of peo- 
ple living in the imaginary village of Malgudi. Malgudi is 
also the setting for many of Narayan’s subsequent nov- 
els, which include The English Teacher (1958), Waiting 
for the Mahatma (1958), and The Talkative Man (1986). 
Many of his short stories are collected in Under the Ban- 
yan Tree and Other Stories (1958) and Grandmother's 
Tale and Other Stories (1993). 

Narcissus, in Greek mythology, was a handsome 
youth who was courted by many lovers for his beauty. 
He, however, haughtily rejected all of them, including 
the nymph Echo. As punishment for his cruelty, the gods 
condemned Narcissus to contemplate his beauty re- 
flected in a pond on Mount Helicon in Greece. Day after 
day he lay beside the pond, gazing lovingly at his reflec- 
tion until he wasted away and died. When searchers 
went out to look for him, they found only a flower, now 
called the narcissus. Echo also wasted away from her 
love for Narcissus, finally becoming nothing more than 
a voice in the woods. The best-known version of the 
Narcissus story appears in the Metamorphoses, a col- 
lection of tales by the Roman poet Ovid. 

Narcissus is the name of a large group of early spring 
flowers with lovely blossoms. They grow from brown- 
coated bulbs. They were named after the legendary 
Greek youth Narcissus. Narcissuses are native to Europe 
and Asia. They have fragrant and delicately fashioned 


The poet's narcissus has a single, wide-open blossom on each 
stalk, The blossom has a yellowish cup and white petals. 


blossoms of yellow, white, or sometimes pink. In Eu- 
rope, in the springtime, fragrant masses of wild narcis- 
suses cover the Alpine meadows. Narcissus bulbs are 
poisonous. 

There are various types of narcissuses. All of them 
send up shoots with sword-shaped leaves. The flowers 
have six petals surrounding a trumpet- or cup-shaped 
tube, which may be long or short. Many botanists con- 
sider daffodils to be long-trumpet narcissuses. Jonquils 
are short-trumpet narcissuses. Another short-trumpet 
species is the poet's narcissus. 

The paperwhite narcissus is a short-trumpet species 
that can be grown indoors in winter from bulbs placed 
on pebbles. 


: Scientific classification. Narcissuses belong to the amaryl- 
lis family, Amaryllidaceae. The daffodil is Narcissus pseudo- 
narcissus. The poet's narcissus is N. poeticus; the paperwhite is 
N. tazetta. 


See also Bulb; Daffodil; Jonquil. 

Narcolepsy is a disease that causes excessive sleepi- 
ness. People with narcolepsy tend to fall asleep several 
times a day, even though they get enough sleep at night. 
The cause of the disease is unknown, but much evi- 
dence indicates that it is hereditary. Doctors can help 
ease the problem with drugs, but narcolepsy cannot be 
cured. 

Narcolepsy has several symptoms in addition to ex- 
cessive sleepiness. For example, narcoleptics may expe- 
rience episodes (attacks) in which they are awake but 
cannot move. This condition is called cataplexy. Most 
episodes are brought on by strong emotions, especially 
anger or laughter, and last two minutes or less. A per- 
son with narcolepsy may also experience sleep paralysis 
and Aypnagogic hallucinations. In sleep paralysis, the 
Person suddenly becomes unable to move just as he or 
she is falling asleep. Hypnagogic hallucinations are 
vivid, realistic dreams that occur at the start of sleep. 

Scientists believe the symptoms of narcolepsy are re- 
lated to REM (Rapid Eye Movement) sleep, the phase of 
sleep during which people dream. The eyes move rap- 
idly during this phase, and the body is paralysed while 
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dreaming occurs. Narcoleptics experience this same 
sort of paralysis—while awake—during a cataplectic epi- 
sode. In addition, narcoleptics tend to have REM sleep 
at abnormal times, especially at the very beginning of 
sleep. In these cases, the REM dreams may be experi- 
enced as hypnagogic hallucinations. 

Not all people who are abnormally sleepy have narco- 
lepsy. But if they also experience cataplexy, they are al- 
most certain to have narcolepsy. 

See also Cataplexy; Amphetamine (Medical uses). 
Narcotic is a substance that has a strong depressant 
effect upon the human nervous system. Narcotic sub- 
stances cause insensibility to pain, stupor, sleep, or 
coma, according to the amount taken. The term narcotic 
comes from a Greek word meaning to make numb. 

Narcotics include opium, codeine, morphine, and 
heroin. When a narcotic is given in doses large enough 
to cause sleep or coma, the drug is called a hypnotic. 
The term anodyne is applied to a drug that relieves pain 
by numbing the nerves. Therefore, a narcotic may be 
both an anodyne and a hypnotic. 

Narcotics produce an analgesic effect by interacting 
with specific nerve cells called receptors in the central 
nervous system. Several chemicals that occur naturallly 
in the body, including endorphins and enkephalins, in- 
teract with the same receptors. Scientists believe these 
naturally occurring chemicals control the brain's per- 
ception of pain. See Endorphin. 

Narcotic drugs are extremely useful in medicine, but 
they also have dangerous effects. Large doses of narcot- 
ics may cause death. The careless use of opium and sub- 
stances made from it to relieve pain has often caused a 
drug habit. No one should use these drugs except under 
the direction of a doctor. Most countries carefully regu- 
late the importation of narcotics as well as the manufac- 
ture and distribution of narcotic by-products. 

Related articles in World Book include: 


Analgesic Cocaine Heroin 
Barbiturate Drug addiction Morphine 
Belladonna Hallucinogenic drug Opium 
Nard. See Spikenard. 


Narvaez, Panfilo de (1478?-1528), was a Spanish sol- 
dier, explorer, and Indian fighter. He helped conquer 
Cuba in 1511, and lost an eye trying to arrest Hernando 
Cortés in Mexico in 1521. Holy Roman Emperor Charles 
V granted him the unexplored land of Florida in 1526, 
and he led an expedition there in 1528. 

He marched inland, and lost many of his men in 
storms and Indian attacks. While exploring, he was cut 
off from his ships, and they returned without him. At- 
tacked by Indians, he and his men built five crude 
barges. They sailed along the coast to what is now south 
Texas. Narvaez's boat was forced out into the Gulf of 
Mexico by winds and currents, and he was drowned. He 
was born in Valladolid. 

Narwhal is an unusual whale of the Arctic. The male 
has a spiral ivory tusk about 2.5 metres long jutting out 
of the left side of its head. The tusk is really the nar- 
whal's only tooth. A few narwhals, mostly females, have 
two tusks. The female usually has no tusk. Young nar- 


the adult makes no use of its tusk. However, the tusks a 
most adult narwhals are worn at the tip. Perhaps the anf- 


mal stirs 7 sand or mud with its tusk while feeding. 
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Narwhals grow about 5 metres long, not including 
the tusk, and weigh up to about 2 metric tons. They are 
grey-white, and have dark-grey or black spots. Inuit of 
Greenland hunt narwhals. They eat the skin, which they 
call muktuk, and use the ivory to make tools. 

Scientific classification. The narwhal belongs to the whale 
order, Cetacea. It is Monodon monoceros. 

NASA. See National Aeronautics and Space Adminis- 
tration. 

Nash, Beau (1674-1762), was a celebrated English 
dandy, known for his magnificent clothes and elegant 
manners. In 1704, he became master of ceremonies at 
Bath. Many of Bath's fine buildings and streets, and its 
success as a resort, are due to his influence. Nash was 
born in Swansea and named Richard Nash. He studied at 
Oxford University and later studied law at the Temple, in 
London. He became an army officer and a gambler. 
Nash, Charles William (1864-1948), was a pioneer in 
the United States motorcar industry. He became presi- 
dent of the Buick Motor Company in 1910, reorganized 
the company, and made it financially successful. Nash 
was elected president of General Motors Company 
(now General Motors Corporation) in 1912 when it was 
close to bankruptcy. General Motors also prospered 
under Nash's leadership. 

Nash resigned from General Motors in 1916. He then 
bought a car firm from which he formed Nash Motors 
Company. He was president of the company until 1932, 
and chairman until he died. The Nash firm merged with 
Hudson Motors in 1954, and became American Motors. 
Nash was born in De Kalb County, Illinois. 

Nash, James (1834-1913), a prospector, discovered the 
goldfields at Gympie, Queensland, Australia, in 1867. His 
report of the find started one of the greatest gold rushes 
in Queensland's history. The reef that Nash found pro- 
duced gold worth millions of Australian dollars. But 
Nash received only a small reward. He also made some 
money from the gold he obtained from his claim but 
lost it later when he opened a shop. In 1888, the 
Queensland government gave him a job as keeper of 
the powder magazine at Gympie. A memorial fountain 
incorporating a 7-metric ton block of granite was later 
erected in his honour in Gympie Park. 

Nash was born in Wiltshire, England. He went to Aus- 
tralia in 1857. 

Nash, John (1752-1835), was an English architect and 
landscape gardener. Under the patronage of the Prince 
of Wales, later George IV, he replanned the Regent's 
Park area of London as a vast landscaped garden. This 
garden was to be broken up by wide streets bordered 
on each side by villas. Regent Street, Waterloo Place, 
and Carlton House Terrace were completed between 
1810 and 1830, But the remainder of his design was 
abandoned because of the cost. Nash was born in Lon- 
don. He worked on a number of other projects, includ- 
ing Buckingham House (now Buckingham Palace), the 
Marble Arch, and Brighton Pavilion. 

Nash, Ogden (1902-1971), was a famous American 

_ writer of humorous and satirical poetry. He created a 

` „unique poetic style in his light-hearted verses. 

Most of Nash's poems have lines of unequal length. 
„He often stretched sentences over several lines to pro- 
duce surprising and comical rhymes. In “The Terrible 

People,” for example, Nash wrote: 


John Nash designed Chester Terrace in London's Regent Park in 
1825 as part of a scheme for the area. 


People who have what they want are very 
fond of telling people who haven't what 
they want that they really don't want it, 

And | wish | could afford to gather all 
such people into a gloomy castle on 
the Danube and hire half a dozen 
capable Draculas to haunt it. 


Nash also used many puns and frequently made 
clever comparisons of apparently unrelated subjects. He 
sometimes invented words or misspelled real words to 
produce a carefully planned effect. 

Although Nash wrote in a comic style, many of his 
poems make a serious point. He made satirical com- 
ments about American society and ridiculed what he 
considered foolish behaviour, including his own. Nash 
described people as bewil- 
dered by all the complica- 
tions of modern life. He re- 
garded humour as the best 
means of surviving in a dif- 
ficult world. 

The first collection of 
Nash's verses, Hard Lines, 
was published in 1931. His 
other collections include 
Many Long Years Ago 
(1945) and You Cant Get 
There From Here (1957). 
The Old Dog Barks Back- 
wards (1972) and / 
Wouldnt Have Missed It 


Ogden Nash 


(1975) appeared after his death. Nash was born in Rye, 
New York. Many of Nash's poems were first published in 
The New Yorker magazine. 

Nash, Paul (1889-1946), was an English painter known 
for his landscapes and battle scenes. As an official war 
artist in World Wars I and II, he painted such pictures as 
the Menin Road (1918) and a series on the Battle of Brit- 
ain. Nash's work is characterized by a delicate sense of 
colour and an uncomplicated style. Nash was born in 
London and educated at St. Paul's School and the Slade 
School. He taught at the Royal College of Art and experi- 
mented with abstract and surrealist painting. 

Nash, Thomas (1567-1601?), was an English writer of 
the Elizabethan period whose works reflect his rowdy 
nature. He was involved in many disputes, and attacked 
his opponents in skilfully written pamphlets. Nash is 
probably best known today for The Unfortunate Travel- 
ler; or, The Life of Jack Wilton (1594), an example of Eliz- 
abethan prose fiction at its best. This book's narrative 
structure, realistic detail, and references to actual events 
and persons make it an important forerunner of the 
modern novel. 

Nash was born in Lowestoft, Suffolk. He studied at 
Cambridge University, and belonged to a group of pop- 
ular writers often called the University Wits. In 1589, 
Nash joined in the “Martin Marprelate” controversy be- 
tween the Puritans and the Church of England. He wrote 
several pamphlets that attacked the Puritans. Nash and 
the poet Gabriel Harvey carried on a bitter feud through 
pamphlets. One of Nash's attacks is contained in Pierce 
Penniless (1592), which also satirizes Elizabethan society. 
Nashville (pop. 510,784; met. area pop. 985,026) is the 
capital and second largest city of Tennessee, U.S.A. 
Nashville is often called the Athens of the South be- 
cause of its many educational institutions and its build- 
ings in the Greek classical style. Nashville is also called 
Music City, U.S.A. because it has become a centre for 
country music, More than 180 recording companies, 23 
recording studios, and about 450 song-publishing firms 
Operate in the city. 

Nasmyth, James (1808-1890), a Scottish engineer, in- 
vented the steam hammer. He also developed the self- 
acting principle in machine-tool design, by which a me- 
chanical hand moving along a slide holds a tool. Using 
this principle, Nasmyth invented a planing mill and a 
nut-shaping machine. 

Nasmyth was born in Edinburgh, the son of a noted 
artist. In 1829, he became assistant to Henry Maudslay, a 
tool designer and manufacturer. In 1834, Nasmyth 
started the Bridgewater Foundry at Manchester, which 
became famous for machine-tool and steam-engine con- 
struction. Nasmyth invented the steam hammer in 1839. 
He retired in 1856 and devoted his time to studying as- 
tronomy. 

Nassau (pop. 135,437) is the capital and largest city of 
the Bahamas. It borders an excellent harbour on the 
northeast coast of New Providence Island. For location, 
see Bahamas (map). The city's warm, sunny climate has 
made it a major tourist centre. 

Near Nassau's harbour are beautiful beaches and lux- 
urious hotels. Nassau also features fine restaurants, col- 
ourful markets, and gambling casinos. Most of the city's 
major banks, shops, and government buildings are lo- 
cated on Bay Street, which runs along the harbour. Nas- 


Nassau 27 


Rawson Square is one of Nassau's popular sites for leisure and 
for business. It attracts a busy tourist trade. 


sau has a number of historic buildings, including three 
forts built in the 1700's. The nation’s only college, the 
College of the Bahamas, is in Nassau. 

Many of Nassau's people work in the tourist industry 
and are prosperous. But the city has few manufacturing 
industries, and unemployment is high. Some Nassau 
residents live in charming, pastel-coloured houses. In 
the poorer neighbourhoods, people live in run-down 
houses, some of which have no running water. 

Nassau's busy harbour serves as a port for cruise 
ships that carry tourists to the city. Smaller ships called 
mailboats transport freight and passengers between 
Nassau and the many islands that—along with New Prov- 
idence —make up the Bahamas. Such products as fish, 
oil, rum, and salt are shipped through Nassau. 

English seafarers founded a settlement named 
Charles Towne at what is now Nassau in the 1660's. The 
settlement was renamed Nassau in 1695. The Bahamas 
became a British colony in 1717, with Nassau as the cap- 
ital. Nassau became prosperous during the American 
Civil War (1861-1865), when ships carried goods from 
the city to the Confederate States. It also prospered dur- 
ing the U.S. Prohibition Era (1920-1933) as a distribution 
centre for the illegal shipment of alcoholic beverages 
into the United States. Tourism has been Nassau's princi- 
pal industry since 1929. In 1973, the Bahamas gained in- 
dependence from Great Britain. 

See also Bahamas (picture). 
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Nasser, Gamal Abdel (1918-1970), an Egyptian army 
officer, led the revolt that overthrew King Faruk in 1952 
and established Egypt as a republic. He served as prime 
minister from 1954 until he was elected president of 
Egypt in 1956, Later that year, a world crisis occurred 
after Egypt seized the Suez Canal, then under interna- 
tional control. Nasser wanted to use the tolls collected 
from users of the canal to build the Aswan High Dam. 
When Syria and Egypt formed the United Arab Republic 
(U.A.R.) in 1958, Nasser became its president. Syria with- 
drew from the U.A.R. in 1961. 

Nasser resigned after Egypt lost the six-day Arab- 
Israeli War of 1967. But the Egyptian National Assembly 
refused to accept his resignation, and massive demon- 
strations of public support led him to stay in office. He 
became both president and prime minister of Egypt. 
Fighting between Israel and the Arab nations continued 
into the 1970's. Nasser relied heavily on Soviet military 
aid. In August 1970, he agreed to a 90-day ceasefire with 
Israel. His sudden death in September 1970 threatened 
the chances for a lasting peace. 

Nasser's book, Egypt's Liberation: The Philosophy of 
the Revolution (1955), stated his aim to unite all Arabs 
under Egyptian leadership. Although his efforts toward 
this goal failed, he became one of the most influential 
men in the Arab world. Nasser claimed to follow a neu- 
tral foreign policy. His guiding principles were national- 
ism and economic reform. Nasser redistributed land to 
farmers and also advanced education. 

Born in Alexandria, Nasser graduated from the Royal 
Military Academy in Cairo. He fought in the Arab war 
against Israel in 1948 and 1949. 

See also Egypt (Republic). 

Nasser, Lake. See Lake Nasser. 

Nast, Thomas (1840-1902), was an American political 
cartoonist. He popularized the famous political symbols 
of the Democratic donkey, and originated the Republi- 
can elephant and the Tammany Tiger (see pictures with 
Democratic Party; Republican Party). His caricatures of 
the Tammany Tiger helped break up the notorious polit- 
ical organization headed by William “Boss” Tweed in 
New York City. 

Nast's cartoons began appearing in the popular mag- 
azine Harper's Weekly during the 1860's. He did his best 
work during the American Civil War, when his political 
cartoons influenced public opinion in favour of the 
North. In the presidential campaign of 1872, Nast's 
barbed cartoons helped bring about the defeat of Hor- 
ace Greeley. Nast is also credited with creating the 
present-day image of Santa Claus in sketches that ap- 
peared in Harper's Weekly in the 1860's. 

Nast was only an average draughtsman. But he ex- 
celled at inventing concepts for cartoons and at arrang- 
ing the elements of his designs. In most cases, Nast 
drew sketches that were given to other artists, who used 
the sketches to make engravings in blocks of wood. The 
engravings were used to print the cartoons. 

Nast was born in Landau, Bavaria, and moved with his 
mother to the United States in 1846. He worked as a 
draughtsman on Frank Leslie's Illustrated Newspaper 

and sketched warfare in Italy for New York, London, and 
Paris newspapers. 
Nasturtium is the common name of a group of peren- 
nial plants native to tropical America. Nasturtium is a fa- 


vourite garden flower. It is a trailing or climbing annual 
that may reach about 3 metres tall. Its blossoms are yel- 
low, orange, or red. Dwarf nasturtiums are also grown. 

The nasturtium flower has an interesting structure. 
There are five small sepals (outer “petals’). The three 
upper ones form a long spur that holds the nectar. 
There are also five petals. The three lower petals are a 
little apart from the upper two and have long, fringed 
claws. The long-stalked leaves are shaped like an um- 
brella. They have a spicy taste and are used in salads. 
The leaves also make an attractive light green back- 
ground for the bright flowers. 

Nasturtiums grow well from seeds sown outdoors in 
spring. They can also be potted in the early spring and 
transplanted in May. The plants cannot stand frost, but 
may be grown indoors in winter. Nasturtiums are easy 


The nasturtium is a North American garden plant. Its blossoms 
are orange, red, or yellow. It has umbrella-shaped leaves. 


to grow. They thrive best in bright sunlight. Small in- 
sects, called black aphids, often attack the plants and 
live on the underside of the leaves. The insects will de- 
stroy the nasturtium unless they are controlled with in- 
secticide. The name nasturtium is also given to the 
genus of the water cress (see Cress). 

Scientific classification. Nasturtiums belong to the nastur- 
tium family, Tropaeolaceae. The garden flower is Tropaeolum 
majus. 

Natal was a province in South Africa from 1910 to 1994. 
It lay on South Africa's east coast, bordering the Indian 
Ocean. 

Natal was home to Khoisan hunter-gatherers when 
the first Iron Age people moved into the region in the 
A.D. 400s. In about 1000, a new group of immigrants, 
possibly Nguni-speakers, also moved into the area. 

The Portuguese explorer, Vasco da Gama, sailed past 
Natal in December 1497. He gave the region its modern 
name Terra do Natal (Land of Christ's birth). There was 
no further European interest in Natal until the 1800s. 

During the 1820's, the Zulu king Shaka scattered the 
Nguni people of Natal to create a zone between the 
Zulu empire and the southern Nguni. The first Europe- 
ans, a group of traders, arrived at Shaka's royal court in 
1824 and were given land at Port Natal (now Durban). A 
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Natal, once a province of South Africa, lies along the Indian 
Ocean. Its coast has many sandy beaches. 


small European settlement developed there. In 1838, 
Voortrekkers (forerunners) of mainly Dutch descent, 
also known as Boers, defeated the Zulu army at the bat- 
tle of Blood River. After reaching an agreement with the 
Zulu king, Mpande, the trekkers established the Repub- 
lic of Natalia. 

The government of the United Kingdom (UK) opposed 
the establishment of the new Boer republic, British 
troops defeated the trekkers in July 1842 after a short 
struggle. The UK annexed Natal in 1843. Natal became a 
province of the UK's nearby Cape Colony in 1844. Most 
of the trekkers left Natal. The UK introduced immigra- 
tion schemes to attract settlers from the UK and Ireland, 
and organized the Zulu and Nguni peoples into special 
settlement areas under the control of the governor. 

Between 1860 and 1911, the government tried to ease 
a labour shortage in Natal by bringing labourers from 
India. Other Indians came independently to set up busi- 


Durban's sea front, in what was Natal Province, has good bath- 
ing beaches and tourist attractions. 
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nesses to serve Indians already living in Natal. 

In the 1870's, the Zulu leader Cetshwayo reestab- 
lished the Zulu as a strong military force in southern Af- 
rica. In January 1879, British and colonial forces invaded 
Zululand. The British suffered heavy losses but eventu- 
ally defeated Cetshwayo’s army at the Battle of Ulundi in 
July 1879. 

During the Anglo-Boer War (1899-1902), Natal was in- 
vaded by Boers. Natal became a self-governing province 
in the new Union of South Africa in 1910. 

In 1994, South Africa adopted a new constitution 
which replaced the four provinces created in 1910 with 
nine new provinces. Natal was incorporated into the 
province of Kwazulu-Natal. 

See Kwazulu-Natal. 

Nathanael. See Bartholomew, Saint. 

Nation is a large group of people united by a common 
language, ancestry, history, or culture. People often feel 
great loyalty to their nation and pride in their national 
characteristics. Such feelings of loyalty and pride are 
often referred to as nationalism. See Nationalism. 

In international law, nation means a group of people 
exercising self-government within a defined territory 
with the recognition of other nations. Recognition is 
shown by other nations through the exchange of ambas- 
sadors. When a new nation is recognized by other na- 
tions, it acquires certain rights and duties. Its rights in- 
clude the right to navigate freely on the high seas. Its 
duties include the obligation not to threaten or use mili- 
tary force against other nations. Sometimes in interna- 
tional law, a nation is called a country or state. For more 
information on nations as defined in international law, 
see Country; International law. 

Nation, Carry Amelia Moore (1846-1911), became 
well known for her violent efforts to stop the sale of al- 
cohol in the United States from the 1880's up to her 
death. Although she was arrested often for disturbing 
the peace, she impressed many people with her sincer- 
ity and courage. Other people considered her intolerant. 
She carried the temperance crusade from the level of 
education to that of action, and helped bring on national 
prohibition in 1919 (see Prohibition). 

She was born on Nov. 25, 1846, in Garrard County, 
Kentucky, U.S.A. In 1867, she married Charles Gloyd, a 
drunkard who died soon after their marriage. She then 
became a schoolteacher and rented rooms. In 1877, she 
married David Nation, a lawyer and minister. Her strong 
religious interests intensified, and she began to see vi- 
sions. Her belief that she was divinely protected in- 
creased in 1889, when a fire in her town left her hotel 
untouched. She thought, too, that her name (Carry A. Na- 
tion) had been preordained. 

The Nations settled in Kansas in 1889. An 1880 state 
law banned sales of alcohol there. But it was not en- 
forced. Carry Nation began in 1890 to pray outside sa- 
loons. Later she began to smash them. She closed the 
saloons of her own town, Medicine Lodge, and de- 
stroyed saloons in the chief Kansas cities. When she en- 
tered states where sales of alcohol were legal, she was 
often arrested for disturbing the peace. Carry Nation op- 
posed tobacco, and immodesty in women’s dress. She 
spoke eloquently, and won many followers. Her hus- 
band divorced her for desertion in 1901. 

Nation of Islam. See Black Muslims. 
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National Aeronautics and Space Administra- 
tion (NASA) is a United States government agency that 
conducts and coordinates research of flight within and 
beyond the earth's atmosphere. NASA employs about 
21,000 scientists, engineers, and technicians in 10 major 
installations. These facilities include the John F. Kennedy 
Space Center, the Lyndon B. Johnson Space Center, 
Goddard Space Flight Center, and George C. Marshall 
Space Flight Center. 

NASA was established in 1958 as an independent 
agency. It absorbed the National Advisory Committee 
for Aeronautics. NASA has launched numerous un- 
manned and manned space flights. The unmanned 
flights included various kinds of artificial satellites and 
space probes. NASA accomplished a major goal in 1969, 
when its Apollo spacecraft became the first to land 
human beings on the moon. In 1973, NASA launched the 
first U.S. manned space laboratory into orbit around the 
earth. In 1981, it sent out the first manned space shuttle, 
a reusable space vehicle. 

In 1986, NASA suffered the worst accident in its his- 
tory. The space shuttle Challenger exploded shortly after 
launching on January 28. All seven crew members were 
killed, including Christa McAuliffe, a New Hampshire 
teacher. Soon afterward, NASA halted shuttle flights 
while it worked to improve shuttle safety and resolve 
management problems. Manned space flight resumed 
in September 1988, with the launch of the redesigned 
space shuttle Discovery. 

See also Space exploration. 

National anthem is the official patriotic song of a na- 
tion. National anthems are intended to stir a sense of pa- 
triotism and loyalty among citizens of a country. They 
are performed at official and ceremonial public occa- 


sions, international gatherings, and athletic events. They 
are also played to honour a head of state. 

Most national anthems are composed as marches, 
hymns, and anthems. The most famous anthem com- 
posed as a march is the “Marseillaise”, written during 
the French Revolution in 1792. It was sung by a group of 
republican soldiers as they marched into Paris, and 
quickly became popular. “La Marseillaise” was adopted 
as France's national anthem in 1795. It was banned sev- 
eral times before being permanently adopted in 1879. 

Among other marches is Singapore's national anthem 
"Majulah Singapura”, composed by Zubir Said. It was 
first performed in 1958, and adopted as the national 
song a year later. The opening line, “Let us, the people 
of Singapore, march forward together’, expresses the 
need for multi-racial unity. 

Many national anthems take the form of hymns or 
sung prayers to God. The United Kingdom's (UK's) "God 
Save the King” (or “Queen’) is the oldest of all such 
songs. The author and composer are unknown, but the 
anthem was already well-known in the mid 1700s. It be- 
came the official anthem of the UK in 1825. The popular 
hymn Nkosi Sikelel iAfrika (God Bless Africa) was 
adopted as one of South Africa's two national anthems 
in 1994. It was composed by Enoch Sontonga, a South 
African teacher, in 1897. 

For many years, the national anthem of the United 
States was “My Country, ‘tis of Thee” using the same 
tune as “God Save the King.” In 1931 the present anthem, 
“The Star-Spangled Banner” replaced it. However, this 
was not a new song. The melody had been written by 
John Stafford Smith in the late 1700's, and the words by 
Francis Scott Key in 1814. 

Japan was the first of the countries of the Far East to 


Atlantis, one of NASA's reus- 
able space shuttles, lifts off 
from launch pad 398 at the 
Kennedy Space Center in Flor- 
ida, U.S.A. The Shuttle makes 
frequent trips to place satel- 
lites into earth orbit and to 
carry instruments for experi- 
ments and research in space. 
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adopt a national anthem. The Japanese anthem “The 
Reign of our Emperor” was introduced in 1893. In 1949, 
the new People’s Republic of China adopted its anthem 
“March on, Brave People of Our Nation”. During the 
1960's, many newly independent states in Africa com- 
missioned new national anthems. 

National anthems have frequently been changed to 
reflect the changing political situation in a country. At 
the beginning of the century, for instance, Russia's an- 
them was “God Save the Tsar”. After the Revolution of 
1917, the Communist “Internationale” was adopted in- 
stead. This was replaced in 1943 by the anthem of the 
U.S.S.R., "Unbreakable Union of Freeborn Republics’. In 
1991, the U.S.S.R. broke up into separate republics, and 
Russia adopted “Patriotic Song’ as its anthem. 

Some national anthems are songs which praise the 
beauty and richness of a country. The national anthem of 
the Philippines begins “Beloved land, pearl of the Ori- 
ent’. The music was written by Julian Felipe to celebrate 
the nation’s declaration of independence in 1898. The 
words were originally sung in Spanish, but were later 
translated into Tagalog. Australia’s national anthem “Ad- 
vance, Australia Fair” was written in 1878, but was not of- 
ficially adopted until 1984. 

Several national anthems are historical, and com- 
memorate famous people or events from history. Den- 
mark's “King Christian” and Haiti's “La Dessalinienne’, for 
example, remember national heroes of the past. 

In recent years, some historical anthems have been 
written especially to celebrate a nation’s struggle for in- 
dependence from a foreign power. The Indian poet Ra- 
bindranath Tagore wrote the words beginning “Thou 
rulest the minds of all people” in 1912. They soon be- 
came associated with the Indian independence move- 
ment and were set to music. The anthem was sung at 
the famous midnight session of the Constituent Assem- 
bly on August 14, 1947, when British rule ended in India. 
It was adopted as the official anthem in 1950. 

Other national anthems on a historical theme include 
the song of Guinea-Bissau. This begins “Sun, sweat, ver- 
dure and sea, centuries of hope and pain.” 

A few national anthems make use of folk music. Most 
are content to imitate Western musical forms. Among 
those countries which have based their anthems on eth- 
nic music is Malaysia. The tune of “My Country, My Na- 
tive Land” is based on a traditional Negara melody 
which was once the anthem of the state of Perak. The 
words were written by a government committee and 
adopted as the national anthem in 1957. Each of the 13 
Princely states of Malaysia also has its own anthem. 

A few nations have anthems with no words at all. In- 
Stead, their national anthems take the form of fanfares 
played on brass instruments. Several Middle Eastern 
Countries, including Kuwait, Bahrain, and the United 
Arab Emirates, have fanfares as their official music. 

Related articles. For the national anthems of many coun- 
tries, see the Facts in brief section of the country article, such as 
Italy (Facts in brief). See also: 
God Save the Queen Star-Spangled Banner 
Marseillaise 
National debt, sometimes known as public debt, is 
the amount of money which a government has bor- 
rowed to finance its spending. Governments borrow 
from their own people, from institutions such as banks 
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and insurance companies, and from other countries. 
Overseas borrowing is usually known as external or for- 
eign debt. Governments can reduce national debt by 
raising taxes or reducing government spending. In the 
past, the main reason that governments borrowed 
money was to pay for the cost of war. Since World War 
Il (1939-1945), however, many countries have built up 
large amounts of debt for other reasons. Governments 
have used the money to help pay for economic develop- 
ment and improve social conditions, or because they 
want to avoid the damage caused to the country by re- 
cession. Many governments borrow to pay for subsidies 
to nationalized industries, which might otherwise col- 
lapse. Sometimes governments borrow money to use in 
protecting the value of their national currency. 

Borrowing by governments from within the country is 
usually less difficult than borrowing from abroad. To 
raise money within a country, a government may sell 
government stock (long-term interest-bearing bonds) or 
national savings certificates. Treasury certificates or bills 
are issued by the government with a promise to pay 
back the loan after a short period, of perhaps three 
months from the date of issue. Specialist financial insti- 
tutions buy and sell these bills on money markets. 

Foreign debt is raised when a foreign government or 
foreign institutions such as banks are prepared to make 
loans. For many countries this may be the only way they 
can obtain the money they need to keep their econo- 
mies expanding. Very poor countries may borrow from 
abroad to make sure their people are able to eat and be 
housed. The problem with foreign debt is that it has to 
be paid back in foreign exchange. This usually means 
that developing countries have the difficult task of in- 
creasing their exports to earn more foreign exchange. 

The cost of borrowing money within a country and 
abroad varies a great deal. Factors such as the interna- 
tional situation, a country’s general level of inflation, and 
the country's ability and past record of repayment on 
loans all affect the cost of borrowing. Some countries 
are regarded as a good risk because they usually pay 
back their loans, or the interest on them, regularly, as ar- 
ranged when the loan was made. Other countries are re- 
garded as a bad credit risk because they have been slow 
at paying off their debt. The cause may be political or 
economic and may be beyond their control. Or it may 
be that the government is not good at managing its fi- 
nances and wastes money. 

Debt burden. A country's national debt is often re- 
ferred to as a debt burden. If a country has a strong 
economy, the debt may provide capital that helps the 
economy. A weak economy's debt may simply be adding 
to or postponing the country’s problems. A govern- 
ments borrowing from the people and institutions in its 
own country is often regarded as being a burden on fu- 
ture generations. It is assumed they will have to pay in- 
creased taxes to meet the cost of interest and repayment 
of the loans. However, if the loan is used to develop 
new industries or to create more wealth, increased taxa- 
tion may not be necessary. 

Many developing countries forced to borrow abroad 
through lack of funds at home became heavily indebted 
during the late 1970's and early 1980s. This was because 
of a big increase in the price of oil, which many coun- 
tries had to import. The sharp rise in oil prices led to 
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other large price rises. The result was a period of high 
inflation. At this time, the governments of many develop- 
ing countries increased their borrowing to pay for im- 
ports and to finance their development programmes. In- 
terest rates rose and the cost of borrowing became very 
high. 

Many countries began to have difficulty in meeting 
their debt repayments. In August 1982 there was a “debt 
crisis” caused by the inability of Mexico to meet its re- 
payment obligations. The banks responded to the situa- 
tion by cutting back on their loans. The banks’ decision 
affected nearly all developing countries by reducing 
funds available to them. 

By 1989, the external debt of the developing countries 
reached 1,290 billion U.S. dollars. Many countries faced 
major difficulties over debt repayment. The ability to pay 
is usually measured by the debt service ratio. This is the 
percentage of export earnings needed to service the 
debt. The amount of export earnings needed to service 
developing country debt rose, on average, from 16 per 
cent in 1981 to a peak of 23 per cent in 1986, before fall- 
ing to 18 per cent by 1990. Countries in Latin America 
and Africa were least able to meet their debt obligations 
with debt ratios of 43 per cent and 27 per cent respec- 
tively. The position of many Asian countries improved 
during the 1980s in line with their faster economic de- 
velopment. 

Latin American countries have borrowed more heav- 
ily than other regions, and their debts are of the greatest 
concern, If these countries failed to repay their debt the 
entire international banking system of the world would 
be affected. 

Some countries have tried to reduce their national 
debt by limiting their borrowing needs through reduc- 
ing public investment and spending. Sometimes, this 
has led to reduced economic growth and a curb on ex- 
ports. In the early 1990's, the International Monetary 
Fund advised many countries with large debts about 
making economic improvements. 

Some industrially developed countries built up large 
public debts in the 1970s, 1980's, and early 1990's. These 
debts became worrying in the 1990's and the countries— 
including Australia, Canada, Italy, New Zealand, the 
United Kingdom, and the United States—sought to re- 
duce their debt burdens. 

National gallery is a nationally owned gallery that 
houses a nation’s finest art collections. Some national 
galleries, such as those of Austria, France, the Nether- 
lands, and Spain, contain many works by national paint- 
ers. The Picture Gallery in Vienna contains the world’s 
finest collections of paintings by Pieter Bruegel and Al- 
brecht Dürer. The Louvre in Paris contains many master- 
pieces by Nicolas Poussin, Claude, Jacques Louis David, 
Eugéne Delacroix, and Paul Cézanne. The Louvre also 
contains many famous Italian works. The Rijksmuseum 
in Amsterdam contains the world’s finest collection of 
paintings by Franz Hals, Rembrandt, Jakob van Ruisdael, 
and Jan Vermeer. The Prado in Madrid contains many 
masterpieces by Diego Velazquez, Bartolomé Murillo, 
and Francisco Goya. 

Italy has no single national gallery. But such galleries 
as the Uffizi in Florence, the Accademia in Venice, and 
the Brera in Milan contain many fine paintings, mostly 
by Italians. The United Kingdom and Germany have sep- 


arate national institutions for international and national 
paintings. The Berlin picture gallery has many fine 
works by early Dutch painters and French painters of 
the 1700s. The National Gallery in London is noted for 
its even coverage of international schools throughout 
the centuries. Most European national galleries were 
founded between 1780 and 1870. 

The National Gallery of Art in Washington, D.C., was 
founded in 1937. It opened in 1941. It has collections of 
European and American art from the 1100's to the pres- 
ent. 

See also Museum (Art museums). 

National Geographic Society is the world’s largest 
nonprofit-making scientific and educational organiza- 
tion. It was formed in 1888 in the United States to gather 
and spread geographic information throughout the 
world. It has more than 10 million members in approxi- 
mately 185 countries. The society has sponsored and 
supported more than 4,000 expeditions and research 
projects. 

The society distributes information through National 
Geographic Magazine, a monthly journal; National Geo- 
graphic World, a magazine for children; Research and 
Exploration, a scholarly research journal; National Geo- 
graphic Traveler, a travel magazine; authoritative books; 
and an information service for the press, radio, and tele- 
vision. It produces atlases, globes, maps, filmstrips, 
computer and videodisc programs for schools, and tele- 
vision programmes. The society also sponsors a pro- 
gramme to train geography teachers and promote the 
teaching of geography to classrooms. 

Among the projects the National Geographic Society 
has helped sponsor are the historic polar expeditions by 
Richard Byrd and Robert Peary. It helped back the first 
successful United States expedition to the top of Mount 
Everest and aided in the discovery of the wreckage of 
the sunken Titanic. It also sponsored excavations in East 
Africa that uncovered fossils of a primitive human being 
called Homo habilis that lived about 2 million years ago. 
The society's headquarters are located at Washington, 
D.C, U.S.A. 

National Health Service (NHS) is the United King- 
dom’s (UK's) healthcare system, which provides state- 
funded medical services to all residents. Other countries 
have similar schemes with different names, The services, 
which include preventive and therapeutic measures and 
allied community services, are paid for mainly from gen- 
eral taxation. But employed people make an additional 
contribution through a compulsory health insurance 
scheme. Doctors, nurses, and other personnel are under 
contract to the government. The NHS, with its hospitals, 
health centres, and allied facilities, is publicly owned. 

The system of state-run and state-funded health care 
available to everyone is based on two important ideas. 
First, illness in the individual is a matter of social con- 
cern. For example, a father who is ill cannot work to sup- 
port his family. Secondly, the government—and through 
it every individual—accepts responsibility for maintain- 
ing a healthy population. 

Many people make use of the services of the NHS by 
consulting a local doctor called a general practitioner 
(GP). General practitioners are funded by the govern- 
ment and can buy support from many NHS agencies in 
the community, such as nurses, ambulances and day 


The UK’s National Health Service provides free medical care. 
Hospital outpatients wait for consultation or treatment. 


hospitals, or refer patients to a hospital-based specialist. 
Every person is entitled to be on a GP's /ist (panel of reg- 
istered patients). GP's are directly responsible to the sec- 
retary of state for health. 

Most UK hospitals are run by separate NHS Trusts. 
Beginning in 1990, the NHS was reorganized within a 
system of purchaser-provider. This system was intended 


Dental nurses are among the many public servants who provide important services to New Zea- 
landers, The nurses shown above are being trained to provide dental care for schoolchildren. 


National Health Service (NHS) 33 


to be cost-effective, competitive, and more efficient in 
the delivery of service to patients. Under the purchaser- 
provider system, the NHS Executive decides overall pro- 
fessional policies, which are put into effect by 14 Re- 
gional Health Authorities (RHA’s). The RHA’s act as pur- 
chasers. They identify local needs and negotiate prices 
for services from the service providers—Community 
Trusts and Hospital Trusts. Community Trusts provide 
home care, nursing, physiotherapy, and supervision 
within the community. They also buy in services such as 
dental treatment, eye testing, child welfare clinics, fami- 
ly-planning, vaccination, and screening. Hospital Trusts 
provide services such as surgery and diagnosis. 
Fundholder GP's can purchase services directly from 
the Trusts. In theory, they can purchase services from 
anywhere in the country. Family Health Service Authori- 
ties (FHSA‘s) monitor and plan local GP services. 
Funding is provided by central government and allo- 
cated by the Department of Health to the RHA’s in Eng- 
land and Wales. The RHA’s in turn decide allocations for 
districts. Separate allocations are made for Scotland and 
Northern Ireland. All bodies are ultimately accountable 
to the Department of Health and thereby to Parliament. 
Since its foundation in 1948, the NHS has been able to 
maintain adequate standards of care for relatively mod- 
est costs. The UK spends less of its gross national prod- 
uct on health care—and its administration—than other 
industrial nations. However, costs are rising—with infla- 
tion, with the aging of the population, and with increas- 
ingly sophisticated technology and treatment. 
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The most prevalent system, found in most Western 
European countries and in some other countries, has 
compulsory national health insurance (NHI) adminis- 
tered by the state to cover the expenses of health care. 
This may be topped up by contributions to private insur- 
ance schemes. New Zealand's system, for example, cov- 
ers in- and out-patient hospital care in state hospitals, 
while the government subsidizes direct payments to 
GP's and for private specialist and hospital treatment. 

In Canada's NHI scheme, each province has its own 
programme, compulsory in some, voluntary in others. 
Almost all Canadians are covered for major health-care 
expenses, with additional private insurance for those 
who want it. The national government shares the cost of 
NHI with the provinces. 

Australia’s national health scheme, known as Medi- 
care, was introduced by a Labor government in 1984. 
Under Medicare, all Australians are covered for the 
costs of basic health and hospital care. Medicare is fi- 
nanced by a tax levied on all incomes. About 65 private 
health insurance funds offer insurance for services and 
items not covered by Medicare. Such services and items 
include private hospital treatment, dental work, and 
spectacles. Medibank Private, a government organiza- 
tion, competes with the private health funds by offering 
insurance coverage for items not covered by Medicare. 

Developing countries have different health-care prior- 
ities. Their populations are still at risk from diseases pre- 


ventable by public health measures—clean water and 
good sanitation, immunization, adequate nutrition and 
housing, and antenatal and baby care. 

The Constitution of India declares that the state is re- 
sponsible for health care. Two agencies—the Ministry of | 
Health (MoH) and Family Welfare, and the Directorate- 
General of Health Services—co-ordinate and direct na- 
tional health strategies. The rural health division of the 
MoH reaches into thousands of scattered villages witha 
corps of primary health-care workers known as village 
health guides. Rural areas are provided with sub- 
centres, primary health centres and community health 
centres, equipped with laboratory facilities, X-ray ma- 
chines, in-patient beds, and medical specialists. 

This programme for bringing primary health care to 
the entire country depends on community involvement, 
including donations in cash, in kind, and in labour. The 
Indian MoH allocates extra funds to deprived regions 
and also supports the training of paramedical staff, es- 
pecially women. 

National heritage refers to all those things that a 
country considers to be part of its identity and tradi- 
tional cultural wealth. People feel that they have inher- 
ited this wealth from their past. For example, the Eiffel 
Tower in Paris is part of France's national heritage. It is 
such a famous structure that people around the world 
recognize it as a symbol of France. 

The national heritage may include a country's tradi- 
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A long tradition of tartan 
dress and festive dancing, 
above left, forms part of the 
national heritage of Scotland. 
For Canadians, the function 
and architecture of Ottawa's 
National Arts Centre, above, is 
held in great esteem. Niagara 
Falls, /eft, is a natural resource 
of Canada and the United 
States. Michelangelo's David, 
right, is part of the rich herit- 
age of Italy. 


tions, historic documents, art treasures, historic build- 
ings and monuments, and areas of natural beauty. Many 
countries set aside areas as national parks to preserve 
wildlife and the environment (see National parks). Mu- 
seums display works of art and other items of historical 
importance. Many governments have passed laws to 
prevent such works from being sold and taken abroad. 
Funding for the national heritage may come from gov- 
ernments, charities, or voluntary donations. 

National income is the total of all income earned ina 
country during a specific period, usually a year. This fig- 


ure shows whether an economy is growing or declining. 


Economists use national income figures to compare the 
economies of various countries. 

Determining national income. Economists calcu- 
late national income in either of two ways. One way is 
based on what individuals and businesses earn. The 
other is based on the production of goods and services. 
Each method provides the same national income figure 
because the amount that people earn equals the value 
of the goods and services produced. 

National income based on earnings includes all the 
income that is earned in a nation during a certain pe- 
riod. This includes wages and salaries, interest, profits, 
and rents. 

To find national income based on production, econo- 
mists first determine a nation’s gross national product. 
This figure represents the total value of the goods and 
services produced by a nation during a specific period. 
Economists find the national income by subtracting de- 
preciation and indirect business taxes from the gross 
national product. Depreciation includes the normal de- 
cline in the value of buildings and machinery as a result 
of doing business. Indirect business taxes are paid by 
buyers of goods and include sales and excise taxes. The 
difference between gross national product and depreci- 
ation is called the net national product. 

National income may be affected by both inflation (ris- 
ing prices) and deffation (falling prices). For example, if 
the amount people earn increases 10 per cent in one 
year, the national income figure for that year will rise 10 
Per cent. But if prices also rise 10 per cent, people will 
not be able to buy any more goods or services than they 
did during the year before. Thus, the national income 
figure is 10 per cent higher because of inflation, not be- 
Cause of economic growth. 

In order to compare national income figures for two 
or more years, economists adjust the national income to 
allow for inflation or deflation. The adjusted figure is 
called rea/ national income. 

Importance of national income. National income 
figures show the rate at which a nation’s economy 
changes. These figures also show the stability of the 
economy. The economy may be unstable if national in- 
come varies greatly from year to year. National income 
figures also show how income is distributed in the 
forms of wages, interest, profits, and rents. For example, 
wages, salaries, and employee benefits may account for 
about 75 per cent of the national income. Interest, prof- 
its, and rents provide the rest of the national income. 

Both government and industry adjust their budgets in 
terms of the level, distribution, and rate of change in na- 
tional income. If national income falls, for example, the 
government might cut taxes, giving people more after- 
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tax income to spend. If people spent this additional in- 
come on goods and services produced within the coun- 
try, business activity would rise. Jobs would be created, 
and national income would increase. 

National income figures include only payments and 
losses for which records are kept. As a result, these fig- 
ures do not fully show the level of a nation’s well-being. 
A housewife receives no salary for doing housework, 
and so her work does not raise the national income. On 
the other hand, environmental pollution causes great 
economic loss. But no one knows the total cost of this 
loss, and so economists cannot subtract it from.the na- 
tional income. 

Changes in national income. National income var- 
ies, depending on the efforts of workers, the level of 
employment, and the quality and quantity of fixed capi- 
tal. Fixed capital includes the buildings and machinery 
used to provide goods and services. Improvements in 
fixed capital may create more jobs and raise the national 
income. 

See also Capital; Gross national product; Income; 
Standard of living. 

National insurance is a state scheme in the United 
Kingdom (UK) and the Republic of Ireland that provides 
financial support for any family whose earnings are in- 
terrupted through unemployment, sickness, widow- 
hood, or retirement. The money to pay for the benefits 
comes from regular contributions paid by all wage earn- 
ers and employers. An agreement between the United 
Kingdom and the Republic of Ireland provides for the 
payment of pensions to people of either country who 
have worked in the other. The national insurance 
scheme was introduced in 1911. 

In the United Kingdom, the Department of Social 
Security runs the scheme. The department controls sev- 
eral hundred local offices. In addition to wage earners, 
self-employed and non-working people with annual in- 
comes above a specified level also pay contributions. 
Part of each contribution goes towards an industrial in- 
juries scheme, which helps people who have sustained 
accidental injuries or have contracted diseases as a re- 
sult of their work. In addition to contributions, the insur- 
ance furids receive payments from the exchequer and 
income from interest on investments. The funds pay out 
large sums of money a year to those in the scheme. 

People insured under the scheme pay their contribu- 
tions through a system in which employees have their 
national insurance contribution removed from their 
wages by their employers. Self-employed people make 
direct contributions. 

In Northern Ireland, national insurance is run by the 
Department of Social Services, and the system is similar 
to that in the rest of the U.K. 

In the Republic of Ireland, the Department of Social 
Welfare administers a national insurance scheme similar 
to that in the UK. Membership of the scheme is not com- 
pulsory for people earning more than a specified sum 
each year. Female contributors receive a cash grant on 
marriage. Building workers pay extra contributions 
against loss of work due to bad weather. 

National lottery is a game of chance run by a coun- 
trys government. People buy numbered tickets, and 
winning numbers are selected at random at a public 
drawing. A person who has a ticket with the winning 
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The draw machine for the UK national lottery ejects numbered 
balls at random to determine the winning numbers. 


numbers wins a cash prize. Sales of tickets raise money 
for the government. See also Lottery. 

National Optical Astronomy Observatories are 
a group of three United States research centres for as- 
tronomy. They are Kitt Peak National Observatory, Cerro 
Tololo Inter-American Observatory, and the National 
Solar Observatory. The National Optical Astronomy Ob- 


Kitt Peak National Observa- 
tory, in Arizona, U.S.A, is 
host to 300-400 astronomers 
from around the world each 
year. 


servatories, often called NOAO, was established in 1984 
to combine the major centres of the United States for 
optical astronomy into a single organization. Optical as- 
tronomy involves the use of optical telescopes, which 
capture visible and infrared light to form images of the 
sun, the planets, and other relatively nearby objects (see 
Astronomy [Observing with telescopes). 

Kitt Peak National Observatory is on Kitt Peak, about 
95 kilometres southwest of Tucson, Arizona. The observ- 
atory is the U.S. centre for optical astronomy in the 
Northern Hemisphere. Astronomers at Kitt Peak study 
stars and planets through 16 optical telescopes, the 
world’s largest single collection. This collection includes 
the huge Mayall telescope, which contains a mirror 400 
centimetres in diameter. Astronomers use the Mayall 
telescope to study faint galaxies and quasars. 

Cerro Tololo Inter-American Observatory is on Cerro — 
Tololo, a mountain about 80 kilometres east of La Se- 
rena, Chile. Astronomers at this centre study stars and 
constellations that are not visible in the Northern Hemi- 
sphere. The observatory's 400-centimetre telescope is 
the largest optical telescope operating south of the 
equator. 

The National Solar Observatory, based in Tucson, 
conducts studies of the sun. The observatory operates 
the Vacuum Tower telescope and other telescopes on 
Sacramento Peak, New Mexico, and the Robert R. Mc- 
Math solar telescope and another vacuum telescope at 
Kitt Peak. The McMath telescope is the world’s largest 
solar telescope. It uses a system of three mirrors to pro- 
duce an image of the sun that is about 80 centimetres in 
diameter. 

NOAO also conducts several specialized programmes 
in astronomy. One such programme, called the Global 
Oscillation Network Group (GONG) Project, uses an in- 
ternational network of automated observatories to study 
small vibrations on the sun's surface. Observations of 
these vibrations help scientists understand activity in- 
side the sun. 


Another NOAO programme, called the Advanced De- 
velopment Program, is engaged in developing new 
techniques to make better use of optical instruments on 
the ground. One such technique, known as adaptive op- 
tics, electronically reduces distortion caused by the at- 
mosphere in order to produce clearer images of celes- 
tial bodies. This programme is also involved in 
designing a National New Technology Telescope that 
will use four mirrors. Each mirror will be 792 centime- 
tres in diameter. 

NOAO is operated by the Association of Universities 
for Research in Astronomy (AURA), Incorporated, which 
consists of 20 U.S. universities. AURA is under contract 
to the National Science Foundation, an agency of the 
U.S. government. 

See also Observatory; Telescope. 

National parks are areas set aside by governments to 
preserve natural landscapes, wild animals and their hab- 
itats, and places of cultural, historic and scientific inter- 
est. They provide opportunities for recreation and 
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enjoyment, education, and inspiration for people con- 
cerned about nature and conservation. The authorities 
in charge of the parks try to protect them from interfer- 
ence that would damage or change their character. 

The first country to set up a national park was the 
United States in 1872. Now more than 100 countries 
have national parks or similar areas, such as nature re- 
serves, wildlife sanctuaries, state parks, and state and 
national forests. By the late 1980's, there were more than 
3,500 national parks and wildlife reserves around the 
world. Together they covered about 4,000,000 square 
kilometres. 


Africa 


Africa's many national parks and reserves are espe- 
cially well known for their abundant wildlife, which is 
now a major tourist attraction. The best known parks are 
in open savanna regions, where visitors can observe an- 
imals with ease. The parks in the forest zones are less 
accessible and the wildlife is more difficult to see. 


Africa's many famous national parks include Amboseli National Park, Kenya, above lett, Kruger 
National Park, South Africa, above right, Tsavo National Park, Kenya, below left, and Namib- 


Naukluft National Park, Namibia, below right. 
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A herd of impala roams 
across the Serengeti National 
Park, an area of open savanna 
in Tanzania where many wild 
animals may be seen during 
their annual migration. 


Several countries in eastern and southern Africa now 
have flourishing tourist industries based mainly on their 
national parks. This is especially true in Kenya and Tan- 
zania in East Africa. Kenya's national parks cover more 
than 34,000 square kilometres. They range from the vast 
Tsavo National Park, which, with an area of nearly 21,000 
square kilometres, is one of the world’s largest, and the 
small Nairobi National Park, which covers only 115 
square kilometres. The Nairobi Park is especially popu- 
lar, because it lies only 8 kilometres from the centre of 
the capital city of Nairobi. Tsavo National Park contains 
such animals as buffaloes, cheetahs, elephants, hippo- 
potamuses, leopards, lions, rhinoceroses, and zebras. 
Tanzania contains the Serengeti National Park, famed for 
its animal migrations at the start of the dry season; Kili- 
manjaro National Park, which contains Africa's highest 
peak; and Lake Manyara National Park, which has huge 
herds of buffaloes. 


Richtersveld National Park 
is situated in the west of 
Northern Cape Province, 
South Africa, bordering with 
Namibia. 


South Africa’s most popular park is the Kruger Na- 
tional Park, established as a game reserve in 1898. It con- 
tains buffaloes, elephants, leopards, lions, and more 
than 400 species of birds, including endangered species 
such as pink-backed pelican and Pel's fishing owl. 

Southern Africa also has the spectacular Victoria Falls 
National Park and the nearby Hwange National Park in 
Zimbabwe; the Etosha Pan National Park, a swampy area 
in northern Namibia, which is one of the world’s richest 
wildlife areas; and the Kafue National Park in Zambia. 

In Central Africa, Zaire has several parks. One of the 
most accessible is the Virunga National Park, which con- 
tains active volcanoes and habitats ranging from 
wooded savanna to icy mountain peaks. It is also famous 
for its mountain gorillas. The Waza National Park in 
Cameroon has a rich and varied animal life, with a large 
number of giraffe, which is increasing with the spread 
of acacia woodland. There are also elephant, aardvark, 


ail 


lion, and waterbuck. Birds that can be found there in- 
clude ostrich, ground hornbill, white-faced tree duck, 
and standard-winged night jar. 

West Africa has fewer national parks than eastern and 
southern Africa. The region's best known parks include 
the “W” National Park which occupies an area of moun- 
tain and savanna country in Benin, Burkina Faso, and 
Niger; and Komoé National Park in Ivory Coast. 

In North Africa, the Toubkal National Park is situated 
toward the western end of the High Atlas mountains. 
The park covers the mountain range Jbel Toubkal, which 
is more than 4,000 metres high. The animals there in- 
clude Barbary ape, Cuvier's gazelle, porcupine, and 
hyena. Birds in the park include bald ibis, bearded vul- 
ture, and black-winged kite. 


Asia 


Much of southern and southeastern Asia is densely 
populated. This has led to a sharp decline in animal hab- 
itats and populations. Many governments, aware of the 
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Indian one-horned rhinoc- 
eroses are a protected spe- 
cies that live in the Kaziranga 
National Park in Assam, in 
northeastern India. 


threat to the flora and fauna, have set up parks and re- 
serves to protect rare species. For example, the Chinese 
have established the Hsifan Reserve to protect the giant 
panda. 

Another rare animal, the Indian tiger, is now pro- 
tected in several reserves, including India’s first national 
park, the Corbett National Park in the foothills of the 
Himalaya, near Delhi. The Gir Lion National Park, in Guja- 
rat state, is the last natural habitat for the rare Asiatic 
lion. The Kaziranga National Park in Assam protects the 
one-horned rhinoceros, and the Keibul Lanjoo National 
Park in Manipur contains the world's rarest deer, the 
Sanghai or Manipur brow-antlered deer. Some people 
consider that the best place to observe India's rich and 
varied wildlife is the Kanha National Park in central India. 

Southeast Asia's parks include the Angkor National 
Park, Cambodia, which contains impressive Khmer ruins 
surrounded by rainforest. The Kinabalu National Park, in 
Sabah, Malaysia, has more than 800 species of orchids 
and more than 500 kinds of birds. Thailand's Khao Yai 


Asahi Mountain, a volcano 
in Hokkaido, Japan, is one of 
the attractions of Taisetsuzan 
National Park. 
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Visitors to Taman Negara 
National Park, on peninsular 
Malaysia, can walk through 
the rainforest and see its rich 
wildlife, 


National Park is also renowned for its birdlife, together 
with some large caves and a wide variety of animals, 
Volcanoes form the centrepieces in the Mayon Volcano 
and the Mount Apo national parks in the Philippines, 
while the Bataan National Park on Manila Bay was set up 
to commemorate the battles fought there during World 
War II (1939-1945). 


Australia and New Zealand 


Australia and New Zealand both contain large regions 
that are loosely called wilderness areas. Examples in- 
clude much of the Cape York Peninsula; southwestern 
Tasmania; the rugged areas of the Kimberleys in West- 
ern Australia; and the heavily forested southwestern 
highlands of the South Island of New Zealand. Many of 
these areas have been designated national parks, and 
some zones in these parks are set aside as wilderness 
areas, which gives them a more strongly protected sta- 
tus. For example, such areas as the Jajungal Wilderness 
Area in Kosciusko National Park, New South Wales, can- 
not be exploited by mining or timber companies, and 
roads and buildings cannot be constructed there. 

Australia’s parks include the Royal National Park in 
New South Wales. The park covers rugged coastal land, 
heath-covered sandstone hills rich in wild flowers, and 
wet gorges swathed in rainforest. It was set up in 1879 
and is the world’s second oldest after Yellowstone in the 
United States. The Kosciusko National Park, also in New 


The Olgas are gigantic, 
dome-shaped rocks 30 kilo- 
metres west of Ayers Rock. 
Both rock outcrops are part of 
the Uluru National Park in the 
Northern Territory of Aus- 
tralia. 


South Wales, covers about 6,640 square kilometres and 
is one of the few habitats of the rare mountain pigmy 


possum. The Northern Territory contains the Kadadu Na- 


tional Park on the edge of Arnhem Land, which is rich in 
Aboriginal rock art, grasslands and wetlands, and Uluru 
National Park, which contains Ayers Rock. 

Queensland has more than 300 national parks, rang- 
ing from areas of desert to well-watered regions with 
freshwater lakes, sandstone gorges, and waterfalls. 

Victoria has 31 national parks. The largest is Grampi- 
ans National Park which has nearly a third of Victoria's 
native plants and a rich wildlife, including echidna, 
platypus, feathertail gliders, and the tuan, a carnivorous 
marsupial. 

New Zealand's national park system dates back to the 
foundation of its first park in 1898. The parks provide im- 
portant wildlife sanctuaries. Many of them are areas of 
wilderness without buildings or roads. One of the best 
known is the Fiordland National Park in the southwest- 
ern part of South Island. It covers about 12,000 square 
kilometres of magnificent glaciated scenery and con- 
tains unusual birds, such as kiwis, keas, wekas, and 
takahe. New Zealand's other parks are Urewera, Tonga- 
riro, and Egmont in the North Island, and Abel Tasman, 
Nelson Lakes, Arthur's Pass, Mount Aspiring, and Mount 
Cook in the South Island. Mount Cook National Park in- 
cludes New Zealand's highest peak, the snow-capped 
Mount Cook, and many other high peaks. 


Europe 


The first national parks in Europe were set up in Swe- 
den in 1909. They include the Abisko and Sarek national 
parks in Swedish Lapland. Another pioneering country 
was Italy, whose oldest park, the Gran Paradiso (1922), 
contains majestic Alpine scenery, the habitat of the 
chamois and ibex. 

Some eastern European countries also led the way 
with conservation policies. Today, eastern Europe has 
numerous parks, including the High Tatra National Park 
in the Czech Republic, home of bears, wild cats, lynxes, 
marmots, otters, and wolves, and Bialowieski National 
Park in Poland, which is a breeding ground for the Euro- 
pean bison. 

In Russia, hunting in the tundra and taiga, together 
with economic development that took place before 
1991, when Russia was part of the Soviet Union, have 
taken a tremendous toll of wildlife. As a result large 
areas in both the European and Asian parts of the coun- 
try are nature reserves, saving many species from near 
extinction. 

Europe is a small continent and much of its original 
vegetation, especially in temperate areas, has been re- 
moved. As a result, many of the continent's national 
parks contain landscapes modified by human activity, 
together with working farmers. The setting up of na- 
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Rolling hills covered in 
heather are typical of the 
landscape of Dartmoor, in 
Devon, southwest England. 


tional parks in such areas is intended to protect tradi- 
tional forms of land use, and to preserve wildlife and 
areas of scenic beauty. 

The national parks in England and Wales are main- 
tained by the government, but they are not public prop- 
erty, and visitors may not trespass on private land within 
the boundaries. The 10 national parks, all designated in 
the 1950's, are the Peak District, the Lake District, Snow- 
donia, Dartmoor, the southern Dyfed coast, the North 
York Moors, the Yorkshire Dales, Exmoor, Northumber- 
land, and the Brecon Beacons. Together, they cover 
13,600 square kilometres, or 9 per cent of England and 
Wales. All the parks are supervised by the Countryside 
Commission (England and Wales). 

Scotland has no national parks, but there are three re- 
gional parks and 40 “national scenic areas,” which to- 
gether form 13 per cent of the country. Some kinds of 
development in these areas are subject to consultation 
with the Countryside Commission for Scotland. 

Northern Ireland has the Ulster Countryside Commit- 
tee and the Nature Reserves Committee to advise on 
areas of outstanding natural beauty, which numbered 
nine in the 1990's, covering 2,820 square kilometres. The 
national parks in the Republic of Ireland are adminis- 
tered by the National Parks Office. The largest Irish park 
is the Bourn-Vincent National Park in Killarney, County 
Kerry. 


The Alps are the largest 
mountain system in Europe. 
Switzerland has set aside an 
area close to its borders with 
Italy and Austria as a national 
park. 


North America 


The world's first national park, Yellowstone National 
Park, was set up by the United States government in 
1872. Today, the United States has 49 national parks 
which cover an area of about 193,440 square kilometres, 
or about 2 per cent of the country’s total area. 

The national parks of the United States are famous for 
their spectacular scenery. Yellowstone is known for its 
hot springs and geysers, thundering waterfalls, spark- 
ling lakes, and a variety of wildlife, including bears, 
deer, elk, and moose. In Carlsbad Caverns National Park, 
New Mexico, stalactites and stalagmites adorn great un- 
derground chambers, while other delicate limestone 
formations resemble Oriental temples, strange beasts, 
and upside-down forests of icicles (see Stalactite; Sta- 
lagmite). The Olympic National Park, in Washington 
state, contains rainforests almost as thick as tropical jun- 
gles, overlooked by rugged peaks flanked by huge gla- 
ciers. Grand Canyon National Park, Arizona, is one of the 
natural wonders of the world. The canyon descends to 
1.6 kilometres deep, with walls of black, brown, laven- 
der, and red rocks. The Petrified Forest National Park, 
also in Arizona, contains rainbow-coloured logs and 
tree trunks that are millions of years old, and have 
turned into stone. 

Canada also has an extensive national parks system, 
with 31 national parks, covering about 136,500 square 
kilometres, and about 700 historic parks and sites. The 
Wood Buffalo National Park is the largest park, with an 
area of 44,800 square kilometres. This park, on the bor- 
der between Alberta and Northwest Territories contains 
North America’s largest herd of American buffaloes, or 
bison. 

Mexico's national parks include the Ixtacihuatl- 
Popocatépetl National Park, which contains the twin, 
snow-capped volcanoes near Mexico City. The Pico de 
Orizaba National Park has some beautiful scenery, in- 
cluding Mexico's highest peak Orizaba (Citlaltépetl), 
which rises 5,611 metres above sea level. 

Central America's parks include the Tikal National 


The Grand Canyon is 1.6 
kilometres deep. Its spectacu- 
lar scenery and colourful rock 
walls are protected as a Na- 
tional Park in Arizona, U.S.A. 


Park in Guatemala, which contains ancient Mayan ruins. 
The varied wildlife includes typical rainforest animals 
such as howler monkey, spider monkey, anteaters, 
sloths, ocelot, jaguar, and tapir. Birds include the endan- 
gered ocellated turkey. There is also a great variety of 
amphibians and reptiles. A Central American park of 
special interest to botanists, because it contains a great 
variety of plant zones, is the mountainous Altos de Cam- 
pana National Park in Panama. 

The Virgin Islands National Park, which is maintained 
by the U.S. National Parks Service, is probably the best 
known park in the Caribbean. It covers two-thirds of the 
small island of St. John and includes lush rainforest and 
an underwater snorkelling trail through colourful coral 
reefs. 


The Iguacu Falls form the border between Argentina and Bra- 
zil. The three-kilometre-wide falls can be seen in the Iguaçu Na- 
tional Park, which is managed by both countries. 


South America 


Large areas of South America are thinly populated. 
But, increasingly, natural habitats are being destroyed as 
new regions are opened up to human settlement and 
economic development. This is particularly true in the 
Amazon rainforests. However, Brazil has a growing 
number of national parks, including the Amazonia Na- 
tional Park, a region of tropical rainforest which borders 
the Tapajós River. Brazil's best known park is probably 
the Iguaçu National Park which extends into Argentina 
and includes the impressive Iguaçu Falls. 

Argentina was a pioneer in conservation measures in 
South America. Its parks contain some wonderful moun- 
tain scenery. For example, Los Glaciares National Park, 
which lies on the border with Chile in the southwest, 
contains beautiful mountains that are reflected in huge 
lakes that fill glaciated valleys. 

Other major parks in South America include the 
Canaima National Park in Venezuela, which contains 
Angel Falls, the world’s highest waterfall; the Kaieteur 
National Park in Guyana, site of the huge Kaieteur Falls, 
one of the world’s most impressive waterfalls; part of 
the Galapagos Islands, which belong to Ecuador; and 
Peru's highest peak, Huascarán. 


The future of national parks 


The national parks movement has achieved many suc- 
cesses. Many people now realize that the natural world 
is under threat, largely as a consequence of the rapid in- 
crease in world population, which has led to wide- 
spread destruction of wildlife habitats and to pollution. 
An increasing number of city dwellers also want to 
enjoy the natural world, and the motorcar has enabled 
them to leave the cities easily and enjoy the countryside. 

The national parks have benefited greatly from this re- 
vival of interest in nature. But the very popularity of 
many parks has begun to threaten the habitats of the an- 
imal populations. For example, the Great Smoky Moun- 
tains National Park in North Carolina and Tennessee in 
the United States received 15,000 visits in 1934, but 45 
years later the number had increased to 8.3 million. The 
popularity of many parks has led the authorities to re- 
strict visitors to certain areas and preserve most of the 
park for the wildlife. 

Some national parks are managed more strictly than 
others. For example, in some developing countries, the 
cost of managing large national parks is high and the 
park authorities have great difficulty in controlling 
poachers, Some poachers simply want food for their 
families, but others systematically slaughter such ani- 
mals as elephants for their tusks. Sometimes, however, 
the populations of some animals in protected areas ex- 
plodes and the habitat is threatened with destruction by 
overgrazing. The solution to this problem is culling, the 
selected killing of animals. 

Attitudes toward parks also differ. Some people re- 
gard the recreational and educational role of parks as 
Paramount. Others want them to be as undisturbed as 
possible. 

Some ecologists have suggested that the creation of 
national parks, while preserving natural habitats and 
wildlife, can cause problems for local people. Small 
tribal groups may be evicted, and denied rights in the 
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areas they consider to be their homelands. People 
evicted from the parks may suffer poverty and even 
death when they are forced to move. The effective man- 
agement of national parks requires the cooperation of 
local people who live in or near the designated areas. 
Their conservation must also be part of the overall man- 
agement strategy. 

Related articles in World Book include: 

Conservation World Heritage list 
Wildlife conservation 

National Party is the political party that governed 
South Africa from 1948 to 1994. 

The National Party (NP) was founded in 1914 by Gen- 
eral J. B. M. Hertzog. It aimed to protect the interests of 
white Afrikaners against black Africans and British influ- 
ence. Under the NP, the policy of apartheid (ethnic seg- 
regation) was reinforced by laws that classified and re- 
stricted people according to colour. The NP took South 
Africa out of the Commonwealth of Nations, making it a 
republic in 1961. 

In 1994 President F. W. de Klerk of the NP led South 
Africa to its first truly democratic elections, in which the 
African National Congress was victorious. 

National Radio Astronomy Observatory 
(NRAO) is an organization that operates radio tele- 
scopes in the United States (U.S.A.) at Socorro, New 
Mexico; Kitt Peak, Arizona; and Green Bank, West Vir- 
ginia. Scientists from the U.S.A. and other countries use 
these telescopes. The NRAO is financed by the U.S. Na- 
tional Science Foundation. 

The NRAO operates the world’s most powerful radio 
telescope, the Very Large Array Telescope, near So- 
corro. This instrument consists of 27 large, dish-shaped 
metal mirrors called reflectors that collect radio signals 
from space. Each reflector measures 25 metres in diame- 
ter. The reflectors operate as a single instrument. An- 
other NRAO instrument, the Very Long Baseline Array 
Telescope, began operation in 1993. It consists of 10 re- 
flectors at sites across United States territory, from Ha- 
waii to the Virgin Islands. These reflectors are con- 
trolled from Socorro by telecommunications signals 
sent by a computer, and act as a single telescope. 

The NRAO telescope at Kitt Peak has a 12-metre re- 
flector designed to collect radio signals of extremely 
short wavelengths. At Green Bank, the NRAO operates a 
43-metre diameter radio telescope. In addition, the 
Green Bank Telescope, with a 100-metre reflector, is 
under construction. It is due for completion by 1996. 

The NRAO was founded in 1956 by the National Sci- 
ence Foundation. Associated Universities, Inc., an asso- 
ciation of nine U.S. universities, operates it. 

See also Radio telescope. 

National trusts are organizations set up to protect 
and preserve buildings, landscapes, monuments, and 
articles which are considered to have special artistic, 
scientific, or historical value. These organizations are in- 
dependent, and follow the pattern of the first national 
trust in the United Kingdom (UK). 

The National Trust for Places of Historic Interest or 
Natural Beauty is an independent charity in the UK. It 
owns or protects more than 220,000 hectares of land 
and nearly 350 country houses and gardens in England, 
Wales, and Northern Ireland. It is the largest landowner 
in the UK. Many of its properties are open to the public. 
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The National Trust is not part of any government de- 
partment. It is run by a council elected by various public 
bodies and its own members. It has about two million 
members. Its chief sources of income are legacies, en- 
dowments, and members’ subscriptions. The trust is not 
funded directly by the government, but is allowed cer- 
tain tax benefits. 

The National Trust is one of the oldest conservation 
bodies in the world. It was founded in 1895 by Octavia 
Hill, Sir Robert Hunter, and Canon H. D. Rawnsley. In 
1907, an Act of Parliament empowered the trust to de- 
clare its properties inalienable. This means that they can 
never be sold or mortgaged. 

The National Trust for Scotland was founded in 1931. 
It is also an independent body which owns or protects 
about 40,000 hectares of land, and about 100 major 
Properties in Scotland. These include Falkland Palace in 
Fife Region; the pass of Glencoe in Highland Region; the 
St. Kilda Islands in the Western Isles; and Fair Isle in the 
Shetland Islands. 

Several other countries have organizations which are 
similar to the United Kingdom's National Trust, In the 
United States, the National Trust for Historic Preserva- 
tion and the National Register of Historic Places owns 
and protects scores of important sites. Among these are 
Custer Battlefield in Montana; the Lincoln Memorial in 
Washington, D.C; and Walden Pond in Massachusetts, It 
was set up in 1949, 

Ireland's national trust, called An Taisce (The Treas- 
ure), was set up in 1948. It administers land and proper- 
ties for conservation, leisure, and scientific purposes. Its 
sites include part of the Burren, a nature reserve in 
County Clare; Athlumney Mill in County Meath; and 
Garry Lough Mill in County Wexford. 

Each state in Australia has its own national trust. The 
trusts have no powers, but their recommendations are 
forwarded to the government departments concerned 
with conservation, planning, and the environment. New 
South Wales has the oldest trust, founded in 1945. It 
owns 27 properties, among them Old Government 
House in Parramatta and the Norman Lindsay Gallery in 
the Blue Mountains. 

New trusts have recently been established in Asia and 
the Far East. The Heritage of Malaysia Trust is an inde- 
pendent body founded in 1984. Its Properties include 
Rajah Abdullah's Warehouse in Kelang and the National 
Art Gallery in Kuala Lumpur. There are also national 
trusts in the Bahamas, Barbados, Bermuda, Canada, Fiji, 
New Zealand, and Zimbabwe, 

In many other countries, the conservation of historic 
sites and properties is organized largely by government 
organizations, Examples are the Agency for Cultural Af- 
fairs in Japan and the National Archives of India, 
National Woman's Christian Temperance 
Union. See Woman's Christian Temperance Union. 
Nationalism is a people's sense of belonging to- 
gether as a nation, It includes such feelings as loyalty to 
the nation, and pride in its culture or history. In politics, 
itis represented by the belief that government should 
be based upon a group of people called a nation. Na- 

tionalists generally believe that each group calling itself 
a nation should have its own state or country. Nationalist 
Political parties generally assert their nation's tight to 
independence—the “right of self-determination”. 


Since the late 1700's, nationalism has become an im- 
portant force in international relations. Nationalistic feel- 
ings, particularly the desire of each country to govern it- 
self, have helped change the map of Europe several 
times since the 1800's. Since the late 1940's, nationalism 
has also transformed Africa and Asia. 

Nationalism is widespread today, but it once did not 
even exist. People have not always had a sense of nation- 
hood. Early people felt they belonged to cities or tribes, 
During the Middle Ages, people were loyal to a number 
of different groups and rulers. For example, a French cit- 
izen might have owed loyalty to the duke of Burgundy, 
the king of France, the Holy Roman emperor, and to the 
pope. 

The rise of nationalism occurred along with the de- 
velopment of a political unit called the nation-state. A 
nation is a group of people who share a common cul- 
ture, history, or language and have a feeling of national 
unity. A state is an area of land whose people have an in- 
dependent government. A nation-state exists if a nation 
and a state have the same boundaries. 

Nation-states began to develop during the late Mid- 
dle Ages. Travel and communication improved at that 
time. As a result, people became increasingly aware of 
the part of their country that lay outside their own com- 
munity. Loyalty to local and religious leaders began to 
weaken, and allegiance to kings grew stronger. By the 
1700's, England, France, Spain, and several other coun- 
tries had become nation-states. 

Other peoples developed a sense of nationhood by 
the early 1800's. But most had not become nation- 
states. Many people believed that a national group had 
the right to form its own state. This belief, known as the 
doctrine of national self-determination, caused many na- 
tionalistic revolutions in Europe. For example, Greece 
won independence from Turkey in 1829, and Belgium 
became independent of the Netherlands in 1830. 

Different forms of nationalism later developed in 
various parts of the world. In the United States, for ex- 
ample, the spirit of nationalism expressed itself in rapid 
westward expansion during the 1800's, Many Americans 
became convinced that their nation had a manifest des- 
tiny—that is, a clear mission to take over all North Amer- 
ica. 

In western Europe, new feelings of nationalism united 
the Italians and then the Germans, both of whom were 
still divided into many states. Each of these peoples 
combined to form one country out of the states. The uni- 
fication of Italy was completed in 1870, and Germany be- 
came a nation-state in 1871. 

In eastern Europe, on the other hand, national groups 
sought to create smaller states out of the huge Austro- 
Hungarian, Ottoman, and Russian empires. These de- 
mands for national self-determination helped cause 
World War I (1914-1918) and broke up the empires after 
the war (see World War I [The rise of nationalism). 

During the 1930's, two dictators—Adolf Hitler of Ger- 
many and Benito Mussolini of italy—used nationalism in 
demanding extreme loyalty from their people. They pro- 
moted integral nationalism, the belief that a certain na- 
tionality was Superior to all others, This idea also placed 
strict limits on who could claim that nationality. In sup- 
port of integral nationalism, the Nazis killed millions of 
Jews and other people whom they considered inferior 


human beings. Germany and Italy also set out to con- 
quer the world. Their actions helped bring about World 
War II (1939-1945). 

After World War II, nationalism led many African and 
Asian colonies to demand self-government. India and 
Pakistan won independence from the United Kingdom 
in 1947. The next year, a nationalistic movement called 
Zionism caused the formation of Israel (see Zionism). 

By the 1970's, more than 80 other nations had become 
newly independent. Many of them lacked the long his- 
tory of shared experiences that had produced national- 
ism in Europe. But their leaders encouraged nationalism 
to help develop national unity. 

In the late 1980's, nationalism began to grow in many 
of the Communist countries of Eastern Europe. For ex- 
ample, East Germany started becoming more demo- 
cratic and nationalism for a united Germany became 
part of government policy. East Germany and West Ger- 
many were reunited in 1990. In other parts of Eastern Eu- 
rope, nationalism led to the breakup of three states, 
Czechoslovakia, the Soviet Union, and Yugoslavia. The 
Soviet Union broke up in 1991 into 15 republics, the 
largest of which was Russia. 

Effects of nationalism can be both good and bad. 
Nationalism gives people a sense of belonging and 
pride, and a willingness to make sacrifices for their 
country. They also take a greater interest in their nation’s 
achievements in such fields as literature and music. 

But nationalism also produces rivalry and tension be- 
tween nations. Desires for national glory and military 
conquest may lead to war. Extreme nationalism may re- 
sult in racial hatred and in persecution of minorities. 

See also Fascism; Nation; Patriotism; and the articles 
on countries mentioned in this article. 

Nationalist China. See Taiwan. 

Nationality, in law, is a person's status as a member 
of a certain country. Usually, a person's citizenship is the 
same as his or her nationality. But the terms do not 
mean exactly the same thing. For example, before the 
Philippine Islands became independent, their people 
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were nationals of the United States. They owed alle- 
giance to the United States, but were not citizens of the 
United States. 

Nationality is acquired at birth according to either of 
two principles. The first is the jus sanguinis, or right of 
blood, which gives to a child the nationality of one of 
the parents, usually the father. The second, called jus 
soli, or right of the place of one’s birth, makes a person 
a national of the country in which he or she is born. 
Most countries use both principles. Every country has 
the right to determine who its nationals shall be. 

In the Commonwealth of Nations, the difference 
between nationality and citizenship was once important. 
The Commonwealth is an association of mainly inde- 
pendent countries formerly under British rule. All peo- 
ple living in the Commonwealth were considered to be 
both British subjects and citizens of their own countries. 
Today, however, citizens of Commonwealth nations are 
not considered British subjects. A British subject also 
may be a citizen of a Commonwealth nation if the sub- 
ject meets that nation’s citizenship requirements. 

Nationality groups. Nationality also refers to the fact 
that many people continue the habits, the customs, and 
even the language of their native land when they go to 
live elsewhere. In large cities throughout the Western 
world, for example, there are China towns and Polish 
sectors. Some of these people were born outside the 
country. But in some cases, every member of the group 
was born in the adopted country. 

See also Citizenship. 

Nationalization is the control and ownership of an 
industry on a national scale by the government of a 
country. Industries most commonly nationalized include 
airlines, electric and gas utilities, mines, postal services, 
railways, and telephone companies. 

In some countries, nationalization plays a vital role in 
a set of economic, political, and social beliefs called so- 
cialism. These countries nationalize certain industries to 
provide better products or services for their citizens. So- 
cialists say that nationalization ensures democratic con- 


Nationalist leader Vladimir 
Zhirinovsky, an opposition 
politician in Russia, visited 
Montenegro in 1994. He went 
in support of Montenegrin 
nationalists. 
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trol of these industries. In the past, France and the 
United Kingdom nationalized many industries for these 
purposes. But in recent years, political changes have re- 
sulted in the sale of many of the British and French in- 
dustries to private investors. The selling of nationalized 
industries to private investors is called privatization. 

Other countries, especially some underdeveloped na- 
tions, have nationalized certain industries to remove 
them from foreign ownership. In the 1960's and 1970's, 
for example, some countries in the Middle East and 
elsewhere began to take over oil companies that had 
been owned chiefly by Americans or Europeans. These 
countries gained higher profits for themselves by re- 
moving the oil industry from foreign ownership and: 
control. 

Forms of nationalization. There are several forms 
of nationalization, based on how the nationalized indus- 
try is managed. In the most common form, a public cor- 
poration is set up as an independent body by law. The 
government appoints a board of directors that manages 
the industry. In another form of nationalization, a gov- 
ernment department has control of the industry. Such 
action gives the government close control and manage- 
ment of the industry. In a third form, the government 
buys part of the stock in an ordinary corporation, and 
private investors own the rest. 

Advantages and disadvantages. Nationalized in- 
dustries have some advantages over private industries, 
A nationalized industry can provide vital products or 
services to the public that would not be profitable for 
Private industry to provide. The government can en- 
courage a nationalized industry to invest and expand 
during an economic recession (slowdown). Nationalized 
industries can also develop weak parts of the economy 
and they help to hold down prices during periods of in- 
flation. 

Supporters of nationalization say that—in certain 
industries—a nationalized Corporation can provide a 
more efficient service than private industries. Such in- 
dustries include electric and gas utilities and telephone 
companies. Supporters also say that government is too 
weak unless it has some control over vital industries. 

Nationalization has some disadvantages, Many nation- 
alized industries do not make a profit. As a result, the 
government uses money from taxes to subsidize (help 
pay for) them. Critics of nationalization charge that a lack 
of competition causes nationalized industries to be- 
come inefficient. They say government subsidies keep 
unprofitable industries alive even though the industries 
are no longer useful. Opponents also fear that too much 
power is concentrated in a government if it controls 
vital industries. 

See also Socialism; United Kingdom (Government 
ownership; Social welfare). 

Native American. See Indian, American. 

Native bear. See Koala. 

Native cat. See Marsupial cat. 

Nativism. See Latin-American literature (Romanti- 
cism). 

Nativity. See Jesus Christ (Nativity); Christmas. 
NATO. See North Atlantic Treaty Organization. 
Natterjack. See Toad. 

Natural bridge is a bridge built by nature. Some nat- 
ural bridges have taken thousands of years to form. A 


natural bridge is often the result of water working its 
way slowly through loose soft rock. If there is a harder 
layer of rock on top of the soft rock, the harder rock will 
stay firm and form a bridge. Natural bridges often take 
the shape of an arch. 

Natural childbirth. See Childbirth. 

Natural gas. See Gas (fuel) and Natural gas liquids, 
Natural gas liquids are certain chemical com- 
pounds that can be obtained in liquid form from natural 
gas. These compounds rank among the world’s most 
valuable energy resources. Natural gas liquids, also 
called NGL, are widely used as fuel, and in manufactur- 
ing petrochemicals and other products. 

The chief NGL compounds, in order of increasing mo- 
lecular weight, are ethane, propane, butane, pentane, 
hexane, and heptane. Chemical manufacturers use eth- 
ane in making ethy/ene, an important petrochemical. Bu- 
tane and propane, and mixtures of the two, are classi- 


Natural gas liquids are carried in a specially built ship, com- 
pressed in large tanks. 


fied as LPG liquefied petroleum gas). LPG is used chiefly 
as a heating fuel in industry and homes. LPG is also used 
as a fuel for cars in many countries. 

Natural gas liquids are classified as light hydrocar- 
bons. Hydrocarbons, which occur in natural gas and pe- 
troleum, are a group of compounds that contain only 
the elements hydrogen and carbon. All hydrocarbons 
become liquid under certain combinations of tempera- 
ture and pressure, depending on their molecular 
weight. Light hydrocarbons liquefy at lower tempera- 
tures and higher pressures than do heavy hydrocarbons. 

There are two main methods of producing NGL, con- 
densation and absorption. in condensation, natural gas 
is chilled until it becomes a liquid from which the NGL 
are extracted. In absorption, processors mix gas with an 
oil that absorbs light hydrocarbons. NGL are then dis- 
tilled from the oil. Natural gas processing plants pro- 
duce most NGL. 

See also Butane and propane; Ethane; Gas (fuel). 
Natural history. See Nature study. 

Natural History Museum. See London. 

Natural number. See Number theory. 

Natural resources are those products and features 
of the earth that permit it to support life and satisfy peo- 
ple's needs. Land and water are natural resources. So 


are biological resources on the land and in the water, 
such as flowers, trees, birds, wild animals, and fish. Min- 
eral resources include oil, coal, metals, stone, and sand. 
Other natural resources are air, sunshine, and climate. 
Natural resources are used to make (1) food; (2) fuel; and 
(3) raw materials for the production of finished goods. 

This article discusses natural resources in general. 

Uses and importance. Biological resources are the 
most important natural resources. All the food we eat 
comes from plants or animals. Since early days, people 
have used wood from trees for fuel and shelter. Biologi- 
cal resources, in turn, are dependent on other natural 
resources. Most plants and animals could not live with- 
out air, sunshine, soil, and water. 

Mineral resources are less important than biological 
resources in supporting life, but they are extremely im- 
portant to modern living. Mineral fuels—including coal, 
oil, and natural gas—provide heat, light, and power. 
Minerals serve as raw materials for finished goods, such 
as cars, plastic mouldings, and refrigerators. 

The wealth of a nation depends to an important de- 
gree on its natural resources. Most wealthy, or devel- 
oped, countries—including Canada, Australia, and the 
United States—are rich in natural resources. But some 
well-to-do nations, such as Denmark and Japan, have 
few resources. Developing countries generally have 
fewer resources, though some—like China, Indonesia, 
and Zaire—have many natural resources. 

Conservation and development. Since modern 
civilization—even life itself—depends on natural re- 
sources, many people have been concerned about 
whether there will always be enough. They have asked, 
for example, what will happen if all the world's petro- 
leum, iron, or coal gets used up. 

Scientists and economists believe that people can 
never use up all the mineral raw materials like iron, alu- 
minium, sand, and fertilizer. There are sufficient quanti- 
ties in the earth and the sea, and most of the materials 
can be reused. For example, scrap iron can be melted 
down and used again in steelmaking. But people may 
have to explore farther and dig deeper to get what they 
need. Or they may have to substitute one material for 
another that has become too scarce. For example, alu- 
minium may be used in place of copper for many pur- 
Poses. While copper is scarce, deposits of bauxite and 
clay contain more aluminium than people can ever use. 

Mineral fuels are different and can all be used up. The 
earth contains enough mineral fuels to last only one or 
two centuries. When these supplies run out, people may 
depend more on nuclear energy to power motor vehi- 
cles and factories and solar energy to heat homes. Even 
today, uranium and other nuclear fuels generate elec- 
tricity. Such fuels will last for many centuries. Sunlight is 
already used to run the instruments in space satellites, 
and may someday be widely used to provide energy. 
See Energy supply; Nuclear energy; Solar energy. 

Preserving the delicate balance of nature in biological 
resources appears to be the most difficult and important 
Part of saving our natural resources. People have often 
upset this balance. For example, poor farming methods 
have ruined much farmland and left it barren. Each year, 
millions of metric tons of fertile topsoil that could pro- 
duce good crops are washed away by rains. Chemicals 
sprayed on crops and washed off by rain sometimes 
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Erosion is caused by climatic effects such as drought, frost, 
rain, sunshine, and wind. It is a natural process. It damages natu- 
ral resources such as soil, trees, and plants, but inappropriate 
farming methods can encourage erosion, particularly in areas 
where large quantities of trees are cut down. 


end up in rivers and streams. Some of these chemicals 
kill the fish in the streams, Some entire species of birds 
and animals have been killed off by hunters. 

The world’s great forests, and especially the tropical 
rainforests, are an important natural resource. They are 
diminishing as a result of logging and clearing. The loss 
of the rainforest puts at risk other biological resources, 
including many little-known or as yet undiscovered spe- 
cies. The loss may also be a threat to the world’s atmos- 
phere and climate. See Greenhouse effect. 

Fumes from cars and trucks and smoke from factories 
poison the air. This air pollution in many cities kills trees 
and endangers human health. As more cars and facto- 
ries are built, the problem gets worse. To correct these 
conditions, people will have to reduce the amount of 
pollution produced by factories and cars. 

Even if natural resources are conserved and devel- 
oped, the earth will be unable to provide enough food if 
the population increases too much. With much effort, 
the amount of land under cultivation could be doubled, 
and farms in many developing countries could produce 
three or four times as much as they now do. Scientists 
also believe people can get much more food from the 
sea. All this might increase the food supply to 5 or even 
10 times what it now is. But at the present rate of in- 
crease, the world's population would double in 43 years. 
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If this rate of increase continued, the population would 
be 5 times as large in 100 years, and 26 times as large in 


200 years. 
Related articles in World Book include: 
Air Industry (Natural resources) 
Conservation Mineral 
Developing country Soil 
Forest United Nations University 
Forestry Water 
Game Wildlife conservation 


Natural selection is a process in nature by which the 
organisms best suited to their environment are the ones 
most likely to leave offspring. This process has been 
called survival of the fittest, though a more accurate 
term would be reproduction of the fittest. The theory of 
natural selection was first explained in detail in the 
1850's by the British naturalist Charles Darwin. He be- 
lieved all plants and animals had evo/ved—that is, devel- 
oped by changing over many generations—from a few 
common ancestors by means of natural selection, Plants 
and animals produce many offspring, but some of the 
young die before they can become parents. According 
to Darwin's theory, natural selection determines which 
members of a species die prematurely and which ones 
survive and reproduce. 

The theory of natural selection is based on the great 
variation among even closely related individuals. In 
most cases, no two members of a species are exactly 
alike. Each has a unique combination of such traits as 
size, colour, and ability to withstand cold or other harsh 
conditions. Most of these traits are inherited. 

Only a limited supply of food, water, and other neces- 
sities of life exists for all the organisms that are pro- 
duced. Therefore, the organisms must constantly com- 
pete for these necessities. They also struggle against 
such dangers as being destroyed by animals that prey 
on them or by unfavourable weather. In any environ- 
ment, some members of a species have combinations of 
traits that help them in the struggle for life. Other mem- 
bers have traits that are less suitable for that environ- 
ment. The organisms with the favourable traits are most 
likely to survive, reproduce, and pass on those traits to 
their young. Organisms that are less able to compete 
are likely to die prematurely or to produce few or infe- 
rior offspring. As a result, the favourable traits replace 
the unfavourable ones in the species. 

If the environment changes, different traits or combi- 
nations of traits may become favourable to survival, and 
the overall character of a species might change. In this 
way, a species adapts to its environment and avoids ex- 
tinction. If two populations of a species live in different 
environments, they will probably develop differently. 
Eventually, they may differ so much that they become 
two separate species. 

In 1858, Darwin and another British naturalist, Alfred 
Wallace, presented similar theories of natural selection. 
Many biologists rejected the idea at first. They incor- 
rectly thought that the process of natural selection and 
evolution would eventually stop because a species 
would have used up all its possible variations. Since 
then, scientists have learned that the cells of every living 
thing have tiny structures called genes, which deter- 
mine the organism's hereditary traits. An organism in- 
herits a set of genes from each parent. Variations occur 


in part because genes for new traits are constantly 
being introduced into a species and shuffled among in- 
dividuals by reproduction. See Gene; Heredity (Heredity 
and natural selection). 

Virtually all biologists believe that natural selection is 
an important process in evolution. But some religious 
groups reject the theory because it conflicts with their 
beliefs about the creation of the world and all living 
things. 

See also Evolution; Darwin, Charles; Races, Human 
(Natural selection); Wallace, Alfred. 

Naturalism, in literature, is the attempt to apply scien: 
tific theory and methods to imaginative writing. Natural- 
ists concentrate on the physical world to the exclusion 
of the supernatural, Naturalism thrived in the late 1800's 
and early 1900's, and has been most important in the 
novel and in drama. 

Theory of naturalism. Naturalists have been the 
most uncompromising realists. They believe that knowl- 
edge is acquired through the senses, and that the func- 
tion of the writer is to report accurately what he or she 
observes. The naturalist tries to be as objective as a lab- 
oratory scientist. In their theory of life, naturalists are 
more pessimistic than realists. The realist believes peo- 
ple can make moral choices, but the naturalist believes 
they cannot. Naturalists believe that everything a person 
does is determined by his heredity, or environment, or 
both. They try to show that people are trapped by one 
or both of these great forces over which they have no 
control. 

In picturing people as trapped by their environment, 
the naturalist usually deals with the more degraded as- ` 
pects of life. Characters in naturalistic literature are 
driven by their most basic urges. Their language is often 
coarse, their view of life hopeless, and their mood de- 
pressing. Yet in the best naturalistic works, there is a 
tone of compassion and even admiration for those char- 
acters who struggle against overwhelming odds. 

Naturalism in fiction. The principles of naturalistic 
fiction were first stated by the French author Emile Zola 
in The Experimental Novel (1880). Zola argued that nov- 
elists should treat their material as scientists treat theirs. 
Before 1880, psychological and physiological studies 
such as Zola recommended had appeared in works by 
Honoré de Balzac, Jules and Edmond de Goncourt, 
Gustave Flaubert, and other French writers, Zola's books 
shocked English and American readers, but his theories 
and novels established naturalism as an important liter- 
ary movement. 

Naturalism became a significant influence on later 
writers particularly, since the 1890s, in the United States. 
Stephen Crane, Hamlin Garland, and Frank Norris were 
the first Americans consciously to adopt the naturalistic 
style. Most critics, however, consider Theodore Dreiser 
the best American naturalist. Dreiser's novel An Ameri- 
can Tragedy (1925) is a moving account of a young man 
trapped by circumstance. 

Naturalism in drama has the same goals as natural- 
ism in fiction. A highly realistic setting provides a sense 
of environment overwhelming the characters. The stag- 
ing, acting, and plots are realistic and simple. Everything 
focuses upon the hopeless, but often admirable, strug- 
gle of the characters against fate. 

Zola also led the movement in drama with his adapta- 


tion of his novel Thérèse Raquin into a play in 1873. Au- 
gust Strindberg of Sweden and Gerhart Hauptmann of 
Germany are among the best European naturalistic play- 
wrights. Strindberg's The Father (1887) and Miss Julie 
(1888) are violent studies of sexual relationships. The 
Weavers (1893) by Hauptmann, a grim portrait of a work- 
ers’ revolt, set the style for German naturalism. Natural- 
ism also appears in plays by Henrik Ibsen of Norway and 
Leo Tolstoy and Maxim Gorki of Russia. 


In the United States, naturalism became most popular 


and important in the plays of Eugene O'Neill. Many of 
O'Neill's plays, especially the trilogy Mourning Becomes 
Flectra (1931), have a depressing atmosphere and char- 
acters who lead sad lives. 

Naturalism today has declined in influence, but its 
methods and its view of life are responsible for much of 
the imaginative power in today’s fiction and drama. Ex- 
cessive though naturalism may have been in its hope- 
lessness and brutality, modern literature reveals life 
more honestly because of it. 

Naturalist. See Nature study and its list of Re/ated ar- 
ticles. 

Nature Conservancy Council was a government- 
appointed body concerned with all aspects of nature 
conservation in the United Kingdom. In 1990 it was dis- 
banded into three separate organizations. These are: the 
Countryside Council for Wales, English Nature, and 
Scottish Heritage. The Joint Nature Conservation Com- 
mittee coordinates the activities of these three regional 
bodies, Under the 1990 Environmental Protection Act, 
these groups designate national nature reserves, notify 
sites of special scientific interest, and are responsible 
for the nomination of marine nature reserves. 

These organizations provide advice to local authori- 
ties, landowners, government departments, and others 
whose activities affect the countryside. They seek to 
make people aware of the need for conservation and 
the part they can play in caring for the environment. 
They also carry out research into eco/ogy the relations 
between living things and their surroundings), and the 
effect of people's activities on wildlife. 

Nature study means watching and learning about 
things in nature, Students of nature may go on hikes in 
the countryside to observe the birds or to look for wild 
flowers, In the city, nature lovers may visit gardens, mu- 
seums, parks, and zoos to learn about the natural world. 
Many youth organizations have nature study pro- 
grammes. Such organizations may sponsor outings or 
carry out special projects for the protection of the natu- 
ral environment. 

Careful observation is necessary in nature study. 
Many naturalists (students of nature) keep detailed rec- 
ords of their observations in the form of notes, sketches, 
or photographs. Some students of nature collect such 
things as flowers, insects, leaves, rocks, or shells. Natu- 
ralists have made many important contributions to our 
understanding of nature. 

Related articles in World Book include: 


Naturalists 
Bewick, Thomas 
Burroughs, John 
Cuvier, Baron 
Darwin, Charles R. 
De Vries, Hugo 


Agassiz, Louis 
Andrews, Roy C. 
Asbjørnsen, Peter C. 
Audubon, John J. 
Beebe, William 
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Fabre, Jean H.C. 
Hudson, William H. 
Lamarck, Chevalier de 
Linnaeus, Carolus 


Muir, John 
Murray, Sir John 
Wallace, Alfred R. 


Some nature study subjects 


Animal Earth Insect Seed 
Astronomy Fish Lake Star 
Balance ofna- Flower Leaf Tree 

ture Forest Mountain Vegetable 
Bird Forestry Ocean Volcano 
Botany Fruit Plant Water 
Butterfly Gardening River Waterfall 
Conservation Geology Rock Weather 
Constellation Hobby Season Zoology 
Desert 

Other related articles 

Aquarium Park 
Botanical garden Planetarium 
Museum Telescope 
National forest Terrarium 
National Park Zoo 
Observatory 


Nature worship is a religious practice that has been 
followed by various cultures throughout history. It is 
based on the belief that nature is a god or a group of 
gods that can grant people favours and protect them 
from evil. Some peoples have worshipped all of nature 
in the form of one god or goddess. Others have wor- 
shipped specific natural forces, such as the sun or the 
winds. In most cases, a community has worshipped the 
parts of nature that are most important to the group's 
survival. For example, early people in some agricultural 
areas asked a rain god for rain to make their crops 
grow. 

See also Animism; May Day; Pantheism. 

Nauru is a small island country in the central Pacific 
Ocean. It has an area of only 21 square kilometres. 
Nauru is the third smallest country in the world. Only 
Vatican City and Monaco are smaller. Nauru is rich in 
phosphates—valuable chemical compounds used in 
making fertilizers. Phosphate exports earn a large part of 
the revenue of Nauru. 

Nauru has no capital city. The main government of- 
fices are on the southwestern part of the island. The 
Australian dollar is Nauru’s basic unit of currency. For a 
picture of the flag of Nauru, see Flag (picture: Flags of 
Asia and the Pacific). 

Government. Nauru is a republic and a member of 
the Commonwealth of Nations. An 18-member Parlia- 
ment makes the country's laws. Parliament members are 
elected by the people to three-year terms. All Nauruans 
who are 20 years old or older may vote. The Parliament 
elects a president to a three-year term. The president se- 
lects a Cabinet. The president and the Cabinet carry out 
the government's operations. 

Land. Nauru, an oval-shaped coral island, lies about 
65 kilometres south of the equator. Most of the island is 
a plateau, 61 metres high, which contains deposits of 
phosphates. Near the centre of the plateau is a lagoon 
surrounded by a small area of fertile land. Another belt 
of fertile land extends around the coast. 

Most of the people live along the 19-kilometre coast- 
line. In the past, the people raised their own food. Now, 
they import most of their food and other products they 
need. Nauru has a tropical climate that is cooled by 
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trade winds. Temperatures range from 24 to 34 °C. 
About 200 centimetres of rain falls yearly. 

People. About half of Nauru’s population of 11,000 
are Nauruans—people of mixed Polynesian, Microne- 
sian, and Melanesian ancestry. They are Christians. Most 
of them speak both the Nauruan language and English. 
The rest of Nauru’s people are from Kiribati, Tuvalu, 
Hong Kong, and Australia. They come for limited peri- 
ods of time to help mine the phosphates. 

The government provides Nauruans with modern 
homes at low rents, and 2 government hospitals and 11 
clinics give them free medical care. The law requires 
Nauruan children between the ages of 6 and 17 to at- 
tend school. Nauru has five nursery schools, an elemen- 
tary school, a high school, a Roman Catholic mission 
school, and a teacher training centre. The government 
pays the expenses of students who go to college in 
other countries. 

Economy. Phosphates are Nauru's only important re- 


source and the country's only export. A government- 
owned shipping company in Nauru serves many regions 
in the Pacific Ocean. A government-owned airline pro- 
vides service to many Pacific areas. Nauru’s government 
encourages such local industries as fishing and canoe 
building. Imported products include food, machinery, 
cars, furniture, shoes, and medicine. Nauru also imports | 
water for its needs. | 

History. In 1798, Captain John Fearn, an English ex- 
plorer, was the first European to visit Nauru. In 1888, 
Germany took over the island and administered it until 
1914 when Australia took control. After World War |, 
Australia began to administer the island under a League 
of Nations mandate held also by the United Kingdom 
(UK), Australia, and New Zealand. 

Japan seized Nauru during World War Il. In 1945, 
Australian forces retook the island. In 1947, the United 
Nations (UN) provided for Australian control of the is- 
land under a trusteeship held also by the UK, Australia, | 
and New Zealand. In 1964, Nauru began to work for in- 
dependence and control of the phosphate industry. The 
UN granted Nauru independence in 1968. In 1970, the 
Nauruan government gained control of the phosphate 
industry. Since then, the government has used revenue | 
from phosphate exports to build homes, schools, and 
hospitals. It has also saved much of the revenue to help 
support the Nauruan people after all the phosphates 
have been mined. 

Nausea is a disagreeable sensation in the area of the 
stomach. It is often followed by vomiting. In nausea, the 
muscles of the stomach wall slow or stop their move- 
ment. In turn, digestion of the contents of the stomach 
slows or stops. This action can help prevent the body 
from absorbing a poisonous substance that has been 
swallowed. If vomiting takes place, most of the sub- 
stance will be expelled. 

Nausea also may result from many other causes, both 


Young girls of the Pacific is- 
land of Nauru performing a 
traditional dance. A United 
Nations Trust Territory from 
1947, Nauru became an inde- 
pendent republic in 1968. 


mental and physical. Mental causes of nausea include 
unpleasant sights, disgusting odours, and severe anxi- 
ety. Physical causes include severe pain, obstruction or 
irritation of the digestive tract, excessive physical exer- 
cise, and unnatural stimulation of the vestibular system, 
the organs of balance of the inner ear. Nausea that re- 
sults from disturbances of the vestibular system is called 
travel sickness. Nausea often accompanies pregnancy, 
especially in the mornings of the first three months. 

Some poisonous substances cause nausea by stimu- 
lating nerve endings in the lining of the stomach or in- 
testine. Other poisons cause nausea after being ab- 
sorbed into the blood. The blood carries the poison to 
special cells in the medulla, the lower part of the brain 
stem. These cells ‘create nausea by sending impulses to 
higher parts of the brain, where sensations are received. 
Various drugs are used to control certain types of nau- 
sea. 

See also Vomiting. 
Nautical mile. See Knot; Mile. 
Nautical terms. See Ship. 
Nautilus is a marine animal whose soft body is partly 
covered with a coiled shell. The nautilus belongs to the 
same class of animals as the squid and octopus. A nauti- 
lus shell contains about 30 chambers which are lined 
with a rainbow-coloured substance called mother-of- 
pearl or nacre. Because of this substance, the animal is 
often called a pearly nautilus. The nautilus lives at 
depths of 6 to 300 metres in the South Pacific and Indian 
oceans, It eats crabs and other crustaceans. About six 
species of nautilus are living today. At least 2,000 fossil 
forms are known. 

The body of a full-grown nautilus is about the size of 
a person's fist. Its cone-shaped head is surrounded by 
about 90 short tentacles (feelers). As the animal grows, 
its shell develops in the form of a spiral. The nautilus 
adds a new chamber to its shell each time it outgrows 
its old one, Each new chamber is closed at the rear, so 
the animal always lives in the outermost chamber of its 
shell. The closed chambers behind the animal are filled 
with nitrogen and other gases. The siphuncle, a coiled, 


The chambered nautilus has a spiral shell. The animal adds a 
new, larger chamber to its shell each time it outgrows its old 
One. Its cone-shaped head is surrounded by short tentacles. 
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blood-filled tube that is enclosed in a limy covering, ex- 
tends through all the chambers of the shell. 

Scientific classification. The nautilus is in the phylum Mol- 
lusca. It belongs to the nautilus family, Nautilidae. The pearly 
nautilus is Nautilus pompilius. 

See also Argonaut; Shell (Octopuses and squids; pic- 
tures: Nautilus shell). 

Nautilus. See Submarine (Early submarines; Nuclear 
submarines). 

Naval architect. See Ship (Designing). 

Naval mutinies of 1797 were protests in England by 
seamen against bad conditions. Seamen's pay had not 
increased since the late 1600's, and was often years 
overdue. The men were badly fed and lived in crowded, 
unhealthy conditions. Harsh discipline resulted in men 
being flogged to death for minor offences. The mutinies 
took place at the Royal Naval anchorages at Spithead, 
near Portsmouth, and at the Nore, near Sheerness. 

The Spithead Mutiny, in which the British fleet re- 
fused to put to sea, was a well-organized affair. It re- 
sulted in an Admiralty recommendation to Parliament 
for an increase in seamen’s pay. The Mutiny at the Nore, 
which followed that at Spithead, was less well organized 
and more radical. The Admiralty starved out the Nore 
fleet. When it surrendered, 30 seamen were hanged. 
Naval stores. In the days of wooden sailing ships, the 
term naval stores referred to tar and pitch. These two 
materials were essential for shipbuilding. Today, the 
term includes the rosin, turpentine, pitch, and tar prod- 
ucts from pine and other resinous trees. 

Navarino, Battle of. See Greece (History). 

Nave. See Basilica; Cathedral; Architecture (table: 
Terms; Early Christian architecture). 

Navel. See Umbilical cord. 

Navel orange. See Orange. 

Navigation is the process of determining a vehicle's 
position and directing its movement. Navigation is used 
chiefly to guide aeroplanes, ships, and spacecraft, but it 
also can be used for vehicles that travel on land. The 
word navigate comes from the Latin words navis, mean- 
ing ship, and agere, meaning to drive. Navigation in- 
volves many sciences, including astronomy, mathemat- 
ics, and physics, and a variety of equipment. 

Basic navigation aids include a chart and a compass. 
A chart shows the physical characteristics of an area and 
is used to plot a vehicle's course and position. An aero- 
nautical chart provides such information as the location 
of airports and the height of mountains. An aeronautical 
chart also shows the location of radio transmitters that 
aid navigation. A nautical chart provides the depth of the 
water, the location of buoys and lighthouses, and other 
sailing information. A navigator uses either a magnetic 
compass or a gyrocompass. Most gyrocompasses are 
larger and heavier than magnetic compasses and so are 
used on large vehicles. 

Vehicles also have such basic navigation aids as an 
extremely accurate timepiece called a chronometer and 
a device used to determine speed. The speed gauge of a 
plane is known as an air-speed indicator. The one ona 
ship is a /og, and the speed gauge of a land vehicle is a 
speedometer. 

There are five primary methods of navigation: (1) dead 
reckoning, (2) piloting, (3) celestial navigation, (4) elec- 
tronic navigation, and (5) inertial guidance. A navigator 
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uses One or a combination of these methods, depend- 
ing on such factors as the type of vehicle and the 
weather. 


Dead reckoning 


Dead reckoning (DR) involves locating a vehicle's po- 
sition by determining how far and in what direction it 
has travelled. This method is not extremely accurate. 
However, navigators generally use dead reckoning 
along with any of the other methods. 

In dead reckoning, the navigator determines the vehi- 
cle's position in relation to its last fix. A fix is a vehicle's 
known position. Starting at the fix, the navigator draws a 
line on a chart that represents the direction and distance 
travelled by the vehicle. The vehicle's DR position is at 
the end of this line. The navigator determines the direc- 
tion with a compass. The distance is calculated by multi- 
plying the vehicle's speed by the time travelled. 

Dead reckoning does not consider such factors as 
current, steering errors, or the wind. Any of these fac- 
tors may cause a vehicle to be at a location other than 
the DR position calculated by the navigator. The naviga- 
tor must then use a more accurate method to establish a 
new fix. 

Dead reckoning helps the navigator keep track of a 
vehicle's position between fixes. It is also used to plot fu- 
ture positions and to estimate when the vehicle will ar- 
rive at its destination. 

Some large ships use a device called a dead reckon- 
ing tracer to plot their position electronically. The tracer 
monitors the ship's gyrocompass and log to ascertain 
the direction and distance travelled. This information is 
automatically and continually drawn on a chart or dis- 
played on dials. 


Piloting 


In piloting, a navigator finds the position of a vehicle 
in relation to one or more landmarks. An up-to-date 
chart is a necessary aid for piloting. The chart shows the 
positions of natural landmarks, including mountains and 
islands, and of such artificial landmarks as buildings, 
buoys, and lighthouses. Piloting involves determining a 
landmark's bearing (direction) and distance from the ve- 
hicle. 

A bearing is determined by using a compass or a pe- 
lorus. A pelorus is a compasslike device that measures 
the bearing of a landmark in relation to a ship. This in- 
strument has a circular face marked off in degrees and a 
sight vane that rotates above it. The navigator aims the 
sight vane at a landmark, and the bearing is shown on 
the face of the pelorus. A device called an azimuth circle 
can be attached to a compass and rotated like a sight 
vane to determine bearings. A hand compass can also 
be used. 

The simplest method of piloting involves finding the 
bearings to two or more landmarks. A landmark’s bear- 
ing is represented on a chart as a line called a /ine of po- 

sition, The navigator determines the bearing of one 
landmark and draws a line of position from the land- 
mark in the direction indicated by the compass or pelo- 
rus. The vehicle's position is somewhere along this line, 
The navigator then ascertains the bearing of another 
landmark and draws a second line of position. The vehi- 
cle’s location is the point where the two lines cross. 


A navigator plots a vehicle's course and position on a chart 
that shows the physical characteristics of an area. 


Other methods of piloting include (1) observing the 
bearings of a single landmark at various intervals of 
time, and (2) observing when two landmarks lie on a sin- 
gle bearing. 

Piloting can be used to navigate most types of vehi- 
cles. Ships use this method when entering or leaving 
Ports, or when sailing close to land. Many small boats 
are piloted with only a chart and compass. Navigators 
may also use a depth finder, a device that measures the 
depth of the water. A navigator compares the depths in- 
dicated by this device with the depths shown on the 
chart. 


Celestial navigation 


Celestial navigation is a method of determining a ve- 
hicle’s location by observing certain celestial bodies— 
the sun, the moon, the stars, and the planets. A publica- 
tion called an a/manac lists the positions of these bodies 
at all times during the year. Celestial navigation uses 
Greenwich Mean Time (GMT), the time in Greenwich, 
England (see Time [Worldwide time zones). 

There are many variations of celestial navigation. In 
one common method, the navigator finds a vehicle's po- 
sition in relation to an assumed position (AP). An AP is a 
point chosen by the navigator that is at or near the vehi- 
cle's dead reckoning position. 

To determine the position of the vehicle, the naviga- 
tor uses a sextant. This instrument measures the angular 
distance of a celestial body above the horizon. Such a 
measurement is called the observed altitude of the 
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A common method of celestial navigation 


To find a vehicle's position, a navigator first chooses an assumed position (AP). An AP is a point 
that is at or near the vehicle's estimated location. The navigator then uses an instrument called a 
sextant, above left, to measure the angular distance between the horizon and a star or other ce/es- 
tial body. This measurement is called the star's observed altitude, above right. 


Light rays from star Spherical triangle 


Light rays from the star strike various points on the earth at different angles, above left. At the 
Point directly beneath the star, the rays intersect the earth at an angle of 90°. This point is called 
the star's geographic position (GP). The GP, AP, and North Pole are the points of a spherical trian- 
gle, above right, which the navigator uses in calculating the star's computed altitude. 


Determining the fix. The computed and observed altitudes are used to place the vehicle on a cir- 
cle of position. The GP of the star is the centre of the circle. Additional circles of position, involving 
observations of other stars, are then established, above left, to determine the vehicle's location, 
also known as its fix. The navigator marks this position on a chart, above right. 
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body. The navigator then calculates the computed alti- 
tude, which is what the body's altitude would be if the 
vehicle were at the AP. The navigator finds the com- 
puted altitude by solving a mathematical problem in- 
volving a spherical triangle. The points of the triangle 
are (1) the AP, (2) the North Pole or the South Pole, and 
(3) the geographic position (GP) of the celestial body. 
The GP is the point on the earth directly beneath the 
body. The navigator finds the GP of the celestial body in 
the almanac. 

A special calculator or a navigation aid called a sight 
reduction table is used to solve the triangle and deter- 
mine the computed altitude. The navigator then per- 
forms certain calculations to compare the computed al- 
titude with the observed altitude. These calculations 
place the vehicle on a line of position. A fix is estab- 
lished by repeating the process with one or more celes- 
tial bodies. 

For most ships, celestial navigation can be used only 
when the sky is clear. Celestial navigation can be used 
on aeroplanes and spacecraft at any time these vehicles 
fly above the clouds. Submarines have a special naviga- 
tion periscope that enables a navigator to view celestial 
bodies while the ship is underwater. 


Electronic navigation 


Various navigation systems are based on electronic 
devices, most of which use radio signals. Radio signals 
vary in frequency, the rate at which a radio wave vi- 
brates as it travels through air or space. High-frequency 
navigation signals generally can be used with great ac- 
curacy. However, high frequency signals cannot be 
transmitted beyond the horizon. Low-frequency signals 
usually are not as accurate in establishing position as 
are high-frequency signals, but they can be received 
thousands of miles away. 

Common navigation systems that involve reception of 
radio waves include /oran, omega, omnirange, and 
radio direction finding. In many countries, transmitters 
for these navigation systems are based on land, and 
most are operated by governments. Other systems that 
use radio signals include radar and satellite navigation. 
Radar equipment is carried aboard a vehicle or based 
on land. In satellite navigation, the transmitter is based 
in space. 

Loran is used to guide ships and some aeroplanes as 
they approach a country's coastline from the sea. The 
word /oran stands for /ong range navigation. A loran 
system uses two types of stations called a master station 
and a s/ave station. Special equipment aboard a ship or 
a plane uses the low- or medium-frequency signals sent 
by these stations to establish a /oran line of position. The 
location of a vehicle is at the point where the lines of 
position derived from two pairs of loran stations inter- 
sect on a chart. In most cases, a single master station is 
paired with each of two slave stations. 

Some loran systems have a range of more than 1,600 
kilometres during the day. Under certain atmospheric 
conditions, the signal can be received more than 4,800 
kilometres away at night, when low-frequency radio 
waves travel farther. A position can be located within 0.4 
kilometre. See Loran. 

Omega is a worldwide navigation system for planes 
and ships. The system has eight transmitters located 


Loran is an electronic navigation system. In most cases, it con- 
sists of a master station paired with each of two s/ave stations. 
Special equipment on a vehicle uses signals from the stations to 
establish lines of position and thus locate the vehicle. 


throughout the world and requires international coop- 
eration to operate. Special electronic equipment aboard 
a vehicle receives and processes the radio signals sent 
by any two omega transmitters. This equipment estab- 
lishes two lines of position for the vehicle. The vehicle's 
position is at or near the point where the lines of posi- 
tion cross. 

Omnirange is a short-range navigation system for 
aircraft flying over land. A special receiver electronically 
traces the signal of an omnirange transmitter to deter- 
mine the bearing of the transmitter from a plane. The lo- 
cation of the transmitter is shown on the aeronautical 
chart. Many omnirange stations also transmit signals for 
airborne distance measuring equipment, which calcu- 
lates a vehicle's distance from a transmitter. 

Radio direction finding involves locating the bear- 
ing of a transmitter called a radio beacon. A radio bea- 
con's signal is received aboard a vehicle by a device 
called a radio direction finder (RDF). The navigator turns 
the antenna of the radio direction finder to find the di- 
rection of the radio beacon. The RDF shows when the 
antenna is pointing toward the beacon. 5 

Radio direction finding is one of the oldest electronic 
navigation systems for aircraft and ships. It is generally 
used as a piloting aid along coastal waters. The range of 
a radio direction finding signal depends on the type of 
radio beacon. 

Radar is based on the transmission of radio signals 
toward an object and the reception of the signals that 
are reflected from the object. The return signals create 
an image on a radar screen, which shows the direction 
and distance of the object from the vehicle. 


The Navstar Global Positioning System consists of 24 orbit- 
ing satellites that broadcast their positions. A surface vehicle, 
such as a ship, can establish its location by computing its dis- 
tance from three satellites. An aircraft must receive broadcasts 
from four satellites to find its position. 


Radar has many uses in navigation. It helps a naviga- 
tor carry out a piloting operation by locating the vehi- 
cle's position in relation to landmarks at night or in bad 
weather. Radar also is used to locate obstructions and to 
prevent collisions with other vehicles. In addition, navi- 
gators use radar to track the positions of aeroplanes, 
missiles, ships, and spaceships. 

Satellite navigation. There are several satellite- 
based navigation systems. Probably the best known is 
the U.S. Navy's TRANSIT system, which began world- 
wide operation in 1964. The TRANSIT system consists of 
seven operating satellites and several spares that circle 
the earth in widely spaced orbits. A computerized re- 
ceiver on a vehicle fixes its position by analysing the 
Doppler shift of the signals broadcast by any TRANSIT 
satellite as it passes overhead (see Doppler effect). 

Another worldwide satellite system, the Navstar 
Global Positioning System (GPS), became fully opera- 


Important dates in navigation 
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tional in 1995. It consists of 21 satellites and three spares 
that circle the earth in six different orbits. Each satellite 
broadcasts its exact position and the time. A computer- 
ized receiver on a vehicle analyses how long it takes the 
broadcast from at least three different satellites to reach 
it. The receiver then determines its location by calculat- 
ing its distance from these satellites. The GPS enables all 
types of vehicles on the earth and in the air to find their 
position under all weather conditions. 

GLONASS, a satellite navigation system similar to the 
GPS, was established by the Soviet Union. This system 
provides positioning information for land navigation 
across most of Europe. After the break-up of the Soviet 
Union in 1991, control of GLONASS passed to an alli- 
ance of former Soviet republics, then to Russia. 


Inertial guidance 


Inertial guidance involves the use of a computer and 
a device called an inertial navigator. An inertial naviga- 
tor constantly monitors changes in the vehicle's motion 
and sends this information to the computer. The com- 
puter uses these changes, plus the distance and direc- 
tion travelled, to calculate the vehicle's course and posi- 
tion. Inertial navigation is used to guide a variety of 
vehicles, including aircraft and submarines. Some 
guided missiles also use inertial guidance systems. See 
Inertial guidance. 


History 


In ancient times, sailors navigated by observing vari- 
ous celestial bodies and constellations and by studying 
the seasonal directions of the wind, During the Middle 
Ages (A.D. 400's-1500's), navigators drew simple charts 
that included wind directions for different seasons, plus 
compass directions. 

Many of today’s navigation instruments developed 
from crude equipment used hundreds of years ago. For 
example, the first compass consisted of a magnetized 
piece of metal on a straw. The straw floated in a con- 


11007-1200? Chinese and Mediterranean navigators used mag- 
netic compasses to guide ships. 

1519-1522 Ferdinand Magellan, a Portuguese navigator, led the 
first expedition to sail around the world. 

1569 Gerardus Mercator, a Flemish geographer, invented the 
Mercator map, with which a navigator can determine di- 
rection and distance. 

1730 John Hadley, an English mathematician, and Thomas God- 
frey, an American astronomer and mathematician, inde- 
pendently invented the sextant. This device measures the 
angle between a celestial body and the horizon. 


1735. John Harrison, an English clockmaker, made the first accu- 


rate chronometer—a device for measuring time. 

1767 Nevil Maskelyne, an English astronomer, compiled the 
first nautical almanac. A nautical almanac is used to guide 
a ship by determining the positions of celestial bodies. 

1802 Nathaniel Bowditch, an American mathematician and as- 
tronomer, wrote The New American Practical Navigator. 
This book explains the principles of navigation and meth- 
ods of using them. 

1842 Lieutenant Matthew F. Maury of the United States Navy 
charted the direction of winds and ocean currents. This 
information is used in piloting, a method of navigation. 


1896 Guglielmo Marconi, an Italian inventor and electrical en- 
gineer, sent the first ship-to-shore radio signal. 

1908 Herman Anschiitz-Kampfe, a German engineer, invented 
the gyroscopic compass. 

1910 J. A. D. McCurdy, a Canadian aviator, sent the first aero- 
plane-to-ground messages. 

1933 P.V.H. Weems, an American navigator, compiled the first 
air almanac, used in guiding a plane by means of the posi- 
tions of celestial bodies. 

1939-1945 During World War II, British and American scientists 
made significant contributions to the development of im- 
proved radar equipment. 

1942 The United States built the first /oran stations, which 
broadcast special radio signals used in navigation. 
1945-1950 American scientists developed a highly accurate in- 
ertial guidance system, which guides a vehicle without 

using outside signals. 

1964 The United States Navy's Navigation Satellite System 
(TRANSIT) began daily operation. 

1978 The U.S. government launched the first satellite of a 
global navigation system called Navstar. 

1982 The U.S. government's omega navigation system became 
fully operational with the completion of its last station. 
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The astrolabe was used by navigators before the invention of 
the sextant to measure the angle of stars above the horizon. 


tainer of water. The sextant developed from the astro- 
labe and the octant, two early instruments for measur- 
ing the angle between a celestial body and the horizon. 
An astrolabe consisted of a disc, plus a sight that turned 
on a pivot. An octant had the same arrangement of mir- 
rors as a sextant. 

In the 1700's, James Cook, a British navigator, became 
the first person to use modern celestial navigation meth- 
ods. Cook used these techniques in making several voy- 
ages to the Pacific Ocean. 

The development of radio, followed by its use on 
ships and aeroplanes in the early 1900s, marked the 
start of electronic navigation. During World War II 
(1939-1945), German scientists developed navigation sys- 
tems to guide V-1 and V-2 rockets. On the Allied side, 
scientists in the United Kingdom and the United States 
made important advances in radar technology (see 
Radar). 

Satellite navigation began in 1960, when the United 
States launched a satellite called TRANSIT 7B, but the 
TRANSIT system did not begin daily operation until 
1964. In the 1970's, the United States began to launch the 
first several satellites of the Navstar Global Positioning 
System (GPS). During the 1980's, development of the 
Global Positioning System continued. The system be- 
came fully operational in 1995, when the last of its satel- 
lites began operation. 

Related articles in World Book include: 


Navigation instruments 


Aeroplane (Flying an Gyrocompass Protractor 
aeroplane) Gyroscope Radar 
Astrolabe Inclinometer Radio 
Chronometer Log Sextant 
Compass Loran Shoran 
Fathometer Plumb line Sonar 


Famous navigators 


Cabral, Pedro Alvares 
Columbus, Christopher 
Cook, James 

Da Gama, Vasco 

Dias, Bartolomeu 


Drake, Sir Francis 

Henry the Navigator 
Magellan, Ferdinand 
Quiros, Pedro Fernandez De 


Navigation aids 


Aeroplane (Flight Beacon Map 

navigation) Buoy Ship 
Almanac Lighthouse 

Other related articles 

Astronomy Knot Phoenicia 
Degree Latitude Sailing 
Exploration Longitude Time 
Great-circle route Mercator, Gerardus Trade wind 
Greenwich Meridian Vikings 
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Navigation acts were several laws passed in the 
1600's by the English Parliament. The purpose of the 
laws was to protect English trade. In 1645, Parliament 
passed a law that forbade the importation of whale oil 
into England in vessels other than English, or in ships 
that were not manned by English sailors. 

The act known officially as the First Navigation Act 
was passed by Parliament in 1651. It was aimed against 
the English colonies and the Dutch, who were enjoying 
most of the carrying trade between the West Indies and 
Europe. The act provided that no products from any for- 
eign country might be shipped into England in any but 
English-built ships manned by English crews. The First 
Navigation Act was not strictly enforced. 

The Dutch continued to carry on their trade with the 
colonies. As a result, the English Parliament passed 
other trade laws in 1660, 1663, and 1672. The act of 1660 
required that all the tobacco from the colonies must be 
brought to England. The act of 1663 (Second Navigation 
Act) declared that almost all goods imported into the 
colonies must be landed in England first. In 1672, an act 
was passed requiring that goods had to be shipped to 
England before they could pass from one of the Ameri- 
can colonies to another. 

Before 1761, 29 acts had been passed in restraint of 
colonial trade. These included one law that prohibited 
the import of molasses and sugar. But the Americans — 
vigorously opposed the restrictions on commerce. This 
opposition was one of the main causes of the American 
Revolution. The British Parliament, in 1849, repealed all 
the Navigation laws. 

Navratilova, Martina (1956- ), became one of the 
world’s top women tennis players. From 1973 until her 
retirement in 1994, she won a record 167 singles cham- 
pionships. She became noted for her strong serve, pow- 
erful backhand and forehand shots, and aggressive style 
of play. 

Navratilova was born in Prague, in what is now the 
Czech Republic. She defected to the United States in 
1975 and became a U.S. citizen in 1981. Navratilova won 
a record nine women’s singles titles in the All-England 
(Wimbledon) Championships in 1978, 1979, 1982, 1983, 
1984, 1985, 1986, 1987, and 1990. She won the Australian 
Open in 1981, 1983, and 1985, the French Openin 1982 
and 1984, and the United States Championships in 1983, 
1984, 1986, and 1987. Navratilova also ranks as a leading 
doubles player. 
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A naval task force consists of a temporary unit of ships formed to carry out an operation. In this 
British task force, a V/STOL aircraft carrier leads a group of smaller Royal Navy warships. 


Navy 


Navy is the branch of a nation’s armed forces that con- 


sists of warships and support ships, their crews, and 
land bases and their personnel. Many of the world’s na- 
vies also have an air force. Some navies include combat 
forces called marines, who are trained to fight in the air 
and on land. 

Most nations that have a coastline have a navy. But the 
world's navies differ greatly in size, in fighting strength, 
and in the types of ships and aircraft that they have. 
Smaller navies consist mainly of warships called small 
combatants, such as patrol boats, missile boats, and 
minesweepers. The main task of a small navy is to de- 
fend its nation’s coastline. Larger navies also have major 


warships, such as aircraft carriers, submarines, and frig- 
ates. These warships can operate far out at sea without 
returning to port for weeks or months. Nations use large 
navies to control the sea and, during times of war, to at- 
tack enemy shores. 

The United States and Russia have the world’s largest 


„navies. Other countries with large navies include China, 


France, India, and the United Kingdom (UK). For centu- 
ries, the most powerful nations were often those with 
the strongest navies. The development of aircraft and 
missiles in the 1900's reduced the importance of seago- 
ing forces. Nevertheless, navies still have tremendous 
military and political value. Warships are flexible in op- 
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eration, and they can travel the seas freely. International 
law allows ships to sail within 22.2 kilometres of any 
country's coast without permission. Thus, a group of 
warships can serve as a temporary military base. More 
importantly, ships can carry out their mission independ- 
ent of foreign land bases. 


The role of navies 


Nations use their navies in many different roles. A 
navy's role depends on its size and composition, and 
whether the nation is at war or at peace. 

Peacetime roles. When a nation is at peace, it may 
show political support by sending its ships to an ally’s 
port or by training with an ally’s navy. Navies may also 
help deliver food, medicine, and other humanitarian aid 
to war-torn countries or to areas struck by a natural dis- 
aster. In addition, nations may use their navies to collect 
intelligence (information about potential enemies). 

Sometimes, navies perform limited military opera- 
tions during peacetime. For example, in the late 1980's in 
the Persian Gulf, the UK's Royal Navy cleared mines and 
U.S. warships escorted oil tankers to protect them from 
attack during the war between Iran and Iraq. This was a 
military action, even though the UK and the United 
States were not directly involved in the war. 

Wartime roles. During a war, the primary role of a 
small navy is to defend its nation’s coastline against ene- 
mies. Large navies have two principal wartime roles: (1) 
controlling the sea and (2) providing a base from which 
to launch attacks against the shore. 

Controlling the sea means that a navy takes over spe- 
cific areas of the ocean to ensure the safe passage of its 
own ships and to deny passage to enemy ships. Control 
of the sea involves defending ships against attack. It also 
may involve blockading enemy land bases so that 
enemy ships and aircraft cannot use them. A navy may 
control some areas of the sea by laying nava/ mines lex- 
plosive devices in the water). Naval mines can damage 
or destroy ships that try to pass over them. 

A nation with a large navy also has the power to at- 
tack targets on land from the sea. Modern warships can 
launch attacks from positions far out at sea using mis- 
siles and aircraft. Navies may also launch amphibious as- 
saults—invasions of enemy coastal areas by the com- 
bined action of land, sea, and air forces. 


The organization of navies 


Every navy has a shore-based branch and a seagoing 
branch. The shore-based branch includes headquarters, 
communications stations, airfields, shipyards, mainte- 
nance facilities, supply stations, naval schools, and their 
personnel. The seagoing branch, usually called the fleet, 
consists of a navy's ships, submarines, ship-based air- 
craft, and their crews. The organization of a fleet varies 
with the size, mission, and location of the navy. The U.S. 
Navy, for example, has separate fleets in the Atlantic and 
Pacific oceans. France has Atlantic and Mediterranean 
fleets. India's navy operates one fleet on India’s western 
coast and a second fleet on its eastern coast. 

Because ships are flexible in their operation, they can 
be organized in many combinations for different pur- 
poses. In most fleets, each ship is assigned to a perma- 
nent administrative unit called a group, squadron, or di- 
vision. Large fleets may also organize their ships into 
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Navy personnel may be assigned to ships or bases on shore. 
This German naval officer serves aboard a small ship. From the 
bridge (navigational centre), he watches a nearby auxiliary ship. 


task forces. These are temporary groupings of ships 
formed to carry out a particular task. A task force may 
consist of one or more than a dozen ships, depending 
on the task. In the U.S. Navy, task forces are called battle 
groups when they contain one or more aircraft carriers. 


Ships and aircraft 


The world's navies operate many types of ships, rang- 
ing from huge aircraft carriers to small patrol boats. Na- 
vies also use many kinds of aircraft. 


‘Mou Jianwei, Xinhua News Agen) 
Chinese sailors on the deck of a destroyer prepare a guided _ 
missile for launching. The large Chinese Navy operates mostly in 
coastal waters. 


Aircraft carriers are the largest warships ever built. 
Carriers serve as mobile bases for many kinds of aircraft. 
Some carriers are designed for conventional aircraft, 
which would normally require a long runway. Conven- 
tional aircraft are launched from a carrier deck with the 
aid of a catapult. When the aircraft land, a device called 
a tail hook \owered from the rear of the plane catches 
one of the steel cables stretched across the deck. Only 
the Brazilian, French, Russian, and U.S. navies had con- 
ventional aircraft carriers in the mid-1990s. 

Other carriers can serve as a base only for V/STOL 
aircraft, which take off vertically or from a short runway. 
V/STOL stands for vertical/short take-off and /anding. 
Several navies have V/STOL carriers. Helicopters fly 
from both types of carriers. 

Most carriers are armed with guns and missiles for 
short-range defence, but they depend on their aircraft 
and other warships for protection. Russian carriers are 
more heavily armed than carriers in other fleets. 

Cruisers are the next largest warships. Navies use 
cruisers primarily to defend aircraft carriers against air 
and submarine attacks. Cruisers are armed with mis- 
siles, rockets, and torpedoes. Some cruisers also carry 
powerful long-range missiles for attacking targets on 
land. Only France, Italy, Peru, Russia, and the United 
States had cruisers in the mid-1990's. 

Destroyers are similar to cruisers, but they are 
smaller and less costly to build. They are armed with 
guns, rockets, torpedoes, and missiles. A destroyer's 
main role is to escort and defend other ships, but de- 
stroyers also perform independent missions. Several of 
the world’s navies have destroyers. 

Frigates are the most common large warship in the 
world’s navies. Navies use them chiefly to defend other 
warships and cargo ships against enemy submarines. 
Frigates are armed with torpedoes and other antisubma- 
rine weapons. Most frigates also have guns, and some 
have missiles for defence against air and surface attacks. 

Amphibious ships—often called amphibs—carry ma- 
rines to enemy shores for operations on land. Amphibs 
use helicopters and landing craft to carry troops and 
their equipment ashore. 

Submarines are warships that travel underwater. 
They can remain at sea, fully submerged, for long peri- 
ods. They are extremely difficult for enemies to attack. 
Navies have two principal kinds of submarines: attack 
submarines and ballistic missile submarines. Attack sub- 


Zha Chunming, Xinhua News Agency 
A destroyer from the Chinese fleet tests a guided missile for 
Use against enemy ships, aircraft, and shore targets. Many types 
of warships may be armed with missiles. 
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marines carry torpedoes and missiles. They primarily at- 
tack enemy surface ships and submarines. More than 40 
navies have attack submarines. Ballistic missile subma- 
rines carry long-range ballistic missiles with nuclear 
warheads for attacking targets on shore. Only the navies 
of China, France, Russia, the UK, and the United States 
have ballistic missile submarines. 

Auxiliary ships are noncombatant ships, most of 
which support warships. Underway replenishment 
(UNREP) ships carry fuel, food, weapons, ammunition, 
and other supplies for warships at sea. Other auxiliary 
ships include supply and repair ships called tenders, 
hospital ships, tankers, salvage ships, and tugs. 

Small combatants include missile and torpedo 
boats, minesweepers, and patrol boats. Small combat- 
ants operate mostly in coastal waters. Missile and tor- 
pedo boats have limited seagoing ability, but they carry 
powerful weapons for attacking larger ships. Mine- 
sweepers locate and destroy enemy mines. Patrol boats 
guard coastal waters, 

Aircraft play a major role in modern naval opera- 
tions. Navies use many types of aircraft, including 
fighter, attack, antisubmarine, cargo, and reconnais- 
sance (observation) planes; and helicopters. 


Major navies of the world 


A powerful navy is modern, well trained, and can 
fight effectively. The world’s largest navies belong to the 
United States, Russia, China, the United Kingdom, 
France, and India. A navy’s size does not necessarily re- 
flect its fighting strength, however. For example, one air- 
craft carrier can provide as much striking power as sev- 
eral cruisers or submarines. In addition, advanced 
weapons can give a small navy major striking power. 

The United States had more than 185 surface war- 
ships in the early 1990's, including 12 conventional air- 
craft carriers. The carriers, 7 of which were nuclear 
powered, were the backbone of the U.S. fleet. In addi- 
tion to surface ships, the U.S. Navy operated about 100 
nuclear-powered submarines. Approximately 500,000 
men and women served in the U.S. Navy. Another 
180,000 belonged to the Marine Corps, a separate 
branch of the Department of the Navy. 

Russia took control of most of the massive Soviet 
Navy after the Soviet Union broke apart in late 1991. 
Since then, Russia has taken many ships and submarines 
out of service because they cost too much to operate. 
Despite these reductions, the Russian Navy is still large, 
and most of its ships are modern. 

The submarine is the most important ship in the Rus- 
sian fleet. The Russian Navy had about 250 submarines 
in the early 1990's, far more than any other navy. About 
150.were nuclear powered. Russia also had more than 
190 surface warships. The Russian Navy had about 
320,000 men, including marines. 

China has a large navy, but its ships are old and have 
spent little time training at sea. Thus, the effectiveness of 
the Chinese Navy has been limited. China's fleet oper- 
ates mostly in coastal waters. During the early 1990's, 
China had about 50 surface warships, plus about 1,000 
small combatants. China also operated about 45 subma- 
rines, only 6 of which were nuclear powered. Approxi- 
mately 260,000 people, including marines, served in the 
Chinese Navy. 
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France has a small navy, but it is modern, well 
trained, and effective. France had about 40 surface war- 
ships in the early 1990's, including 2 conventional air- 
craft carriers. France also had 17 submarines, 9 of which 
were nuclear powered. About 65,000 people served in 
the French Navy, including marines. 

The United Kingdom has a small but effective navy. 
The navy of the United Kingdom, called the Royal Navy, 
operated about 45 surface warships in the early 1990's. 
The Royal Navy also had about 20 submarines, more 
than half of which were nuclear powered. About 62,000 
people, including marines, were in the Royal Navy. 

India enlarged its navy during the 1980s as part of a 
major arms build-up. By the early 1990's, India had 
nearly 30 surface warships and 15 diesel-powered sub- 
marines. However, lack of funding forced India to cut 
back its naval building programme and to limit time 
spent training at sea. About 55,000 people, including 
marines, served in the Indian Navy. 


The history of navies 


Ancient navies. By about 3000 B.C., the Egyptians 
were using small seagoing ships for military purposes. 
Between 2000 and 1000 B.C, the Greeks began building 
long, wooden ships called ga/leys. Galleys were pro- 
pelled chiefly by oars, but most also had sails. Ancient 
Mediterranean civilizations used galleys to guard their 
coastlines and trading ships. Ancient galleys had 
pointed bows to ram other ships. Later, crews used cata- 
pults (weapons that resembled giant slingshots) to 
throw stones, hot coals, and pitch onto enemy ships. 

In 483 B.C, the Greek city-state of Athens began to 
build a large fleet of galleys to defend itself against in- 
vaders from Persia. Athens soon became the dominant 
naval power in the Mediterranean Sea. Athens defeated 
the Persian fleet near the island of Salamis in 480 B.C. in 
the first naval battle for which an extensive record exists. 

In 31 B.C, the fleets of two rival Roman leaders, Mark 
Antony and Gaius Octavian, fought a battle off Actium in 
western Greece. Antony was allied with Cleopatra, the 
queen of Egypt, and commanded their joint fleets. Oc- 
tavian's fleet won the battle. He later became Emperor 
Augustus of Rome. Rome reigned as the supreme naval 
power in the Mediterranean for the next 250 years. 

Navies in the Middle Ages. From the A.D. 700's to 
about 1100, bold Scandinavian sailors, now known as Vi- 
kings, raided coastal and river settlements throughout 
western Europe. In the late 800s, the English king Alfred 
the Great built a large fleet of galley warships to defend 
his country against Viking raiders. 

During the 1200's, Europeans began to build ships 
with large, deep Au/ls (main bodies). Deep-hulled ships 
were faster and could travel more easily on the high 
seas than long, low galleys. Sails rather than oars be- 
came the principal means of propulsion, though some 
ships still used oars when there was no wind. 

Most navies of the Middle Ages followed a standard 
battle plan. Attacking warships sailed alongside enemy 
ships and hurled rocks and flaming chemicals at them. 
Attackers then tried to ram or board enemy ships. After 
boarding, the crews fought hand-to-hand using swords, 
hatchets, and, later, guns. Some historians believe na- 
vies first used cannons during the 1300s. But naval guns 
did not come into wide use until the 1500's. 


Between 1405 and 1433, a Chinese fleet, led by Admi- 
ral Cheng Ho, made a series of seven expeditions to the 
Indian Ocean, the Middle East, and the eastern coast of 
Africa. These voyages established China as the unchal- 
lenged naval power in Asia for the first half of the 1400s 
China's naval supremacy ended after leaders who di 
proved of contact with foreigners took control. 

The beginning of modern navies. The Italian city 
Venice was the major sea power in the Mediterranean 
during the late Middle Ages. By 1400, Venice had a fle 
of about 3,000 galleys. The Ottoman Empire, based in 
what is now Turkey, ranked as Venice's chief naval rival, 
In 1571, Venice, Spain, and their allies destroyed most 
the Ottoman fleet in a battle off Lepanto in Greece. This 
was the last major battle between oar-driven galleys, 

During the 1500's, Spain and England competed for ~ 
control of the Atlantic Ocean. Both countries built ships 
called galleons. Galleons were large, high sailing ships 
with three masts. In the late 1500s, English galleons 
began harassing Spanish galleons carrying gold and sil- 
ver from the Americas. In response, Spain built a fleet 
called the Armada. In 1588, this fleet tried to invade Eng- 
land. But England's galleons were smaller and easier to 
manoeuvre than Spain's, and English crews were better 
trained. The English crushed the Armada, and England 
dominated the Atlantic for the next 300 years. 

The Netherlands competed with England for control 
of the seas during the mid-1600s. The two countries 
fought several naval battles that brought important | 
changes in military tactics at sea. By this time, fleets had 
become large and difficult to command. Naval com- 
manders began issuing instructions before a battle to 
coordinate the movements of their ships during the 
fighting. Large groups of ships were divided into squad 
rons. Commanders used flags to signal to other ships. 

The largest warships were called battleships or ships 
of the line because they were positioned in the main 
line of battle. Opposing lines of battleships sailed on 
parallel courses and bombarded each other with can- 
non fire. In the Battle of Trafalgar, off the coast of Spain 
in 1805, British Admiral Horatio Nelson won a major vic- 
tory by breaking through and disrupting the battle line 
of the opposing French and Spanish navies. 

Engineering advances. In 1814, American inventor 
Robert Fulton built the first steam-powered warship. 
Steamships could cruise faster than sailing ships, and 
they could move against or without wind. But steam- 
ships faced a new problem. They needed fuel and had 
to depend on land bases to supply coal for refuelling. 
Navies had to establish fuelling stations overseas. 

Improvements in the range, reliability, and accuracy 
of shipboard guns had a tremendous impact on naval 
warfare. During the 1820's, inventors developed naval 
guns that fired explosive shells rather than solid balls. In 
1853, Russian ships fired the first explosive shells use 
in naval battle, destroying the wooden ships of the OP” 
posing Ottoman fleet during the Crimean War. In this 
war, Russia fought the allied forces of Britain, France, 
Sardinia, and the Ottoman Empire. 

In the mid-1800s, shipbuilders began covering 
wooden hulls with heavy iron armour. Inventors deve ze 
oped rotating turrets so that naval guns could be fired in 
almost any direction without turning the ship. As the 
range and accuracy of guns increased, ships fought at 


Detail from The Battle of Lepanto \late 15005), an oil painting on canvas by Antonio Vicentino; 
Doges’ Palace, Venice (SCALA/Art Resource) 


In the Battle of Lepanto, near Greece in 1571, the navies of 
Venice, Spain, and their allies defeated the Ottoman fleet. Le- 
panto was the last major battle between oar-driven galleys. 


greater distances. Crews no longer boarded enemy 
ships and fought hand-to-hand, as in the sailing era. 

In 1862, during the American Civil War, the Union's 
Monitor fought the South's Merrimack (then named the 
Virginia) in the channel of Hampton Roads in Chesa- 
peake Bay. Neither ship was sunk. But this battle is fa- 
mous because it was the first battle between two iron- 
armoured ships. It was also one of the first battles be- 
tween ships powered entirely by steam. 

In 1906, the UK completed the battleship Dread- 
nought. The Dreadnought carried more large guns and 
was faster than any previous battleship. It made all other 
battleships out of date, and it pushed Germany and the 
UK into a race of modern shipbuilding. 

World War I began in 1914. In the war, the Allies, 
who included France, Italy, Russia, the UK, and the 
United States, fought Germany, Austria-Hungary, and 
other Central Powers. The war featured two new weap- 
ons that revolutionized naval war: submarines and aero- 
planes, Submarines armed with torpedoes sank many 
enemy surface ships. Aeroplanes, flown from airfields 
ashore, attacked ships, submarines, and targets on land. 

Most naval battles during World War | involved only 
small numbers of ships. The war's largest naval battle 
occurred in 1916, when the UK and Germany fought the 
Battle of Jutland, off the coast of Denmark. Although the 
UK lost more ships, it forced the German fleet to with- 
draw and remain in port for the rest of the war. 

When World War I ended in 1918, the UK, Japan, and 
the United States were engaged in costly shipbuilding 
programmes, After extensive negotiations, these and 
other nations agreed to limit warship construction, The 
Treaty of Versailles, which ended military action against 
Germany, barred Germany from building a large navy. 
But Germany violated the treaty by secretly building 
submarines for other countries. When German dictator 
Adolf Hitler rose to power in the early 1930s, he or- 
dered the construction of a large navy. Japan and the So- 
viet Union also began building major fleets in the 1930's. 

World War II began in Europe in 1939. In that war, 
Germany, Italy, Japan, and smaller Axis nations fought 
the Allies, who included Canada, China, the Soviet 
Union, the UK, and the United States. Naval combat 
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broke out in the Atlantic in 1939, when German war- 
ships began attacking UK ships. Germany's goal was to 
cut off the UK's supply of food and war materials. The UK 
sank most of Germany's surface ships, forcing Germany 
to resort to submarine warfare. The Allies fought Ger- 
man submarines with planes, antisubmarine ships, 
radar, sonar, and underwater bombs called depth 
charges. In addition, the Allies were able to intercept 
and decode German radio messages, which helped 
them predict the movement of enemy submarines. 

Naval combat began in the Pacific Ocean on Dec. 7, 
1941, That day, Japanese bombers flying from six aircraft 
carriers made a surprise attack on the U.S. Pacific Fleet 
at anchor in Pearl Harbor in Hawaii. The Japanese sank 
or heavily damaged five U.S. battleships. But all of the 
U.S. Navy's aircraft carriers survived because none were 
then in Pearl Harbor. After the attack, aircraft carriers be- 
came the principal warship of the U.S. Navy. 

The Battle of the Coral Sea, in May 1942, was the first 
naval battle fought entirely by carrier-based aircraft. Op- 
posing Japanese and U.S. warships did not fire a single 
shot at an enemy ship. The Battle of Midway in June 
1942 was the turning point for naval war in the Pacific. In 
this battle, the U.S. Navy sank four Japanese aircraft car- 
riers and one cruiser. The Battle for Leyte Gulf in the 
Philippines, in October 1944, was one of the largest 
naval battles in history. This series of actions involved 
about 280 Japanese and U.S. warships. The battle elimi- 
nated Japan as a major naval power. 

By the time Japan surrendered in 1945 and World 
War II ended, only the United States and the UK still had 
major navies. The U.S. fleet was much larger than the 
rest of the world’s seagoing forces combined. 

Navies during the Cold War. The Cold War was a 
period of intense rivalry that developed after World War 
Il between Communist and non-Communist countries. 
During this period, many countries carried out naval 
building programmes. Many small navies were modern- 
ized with the addition of submarines, missiles, and other 
advanced weapons. The Soviet Union began a drive to 
enlarge and modernize its fleet in the late 1940's. 

After World War II, aviation experts predicted that air- 
craft carrying nuclear bombs would be the principal 
weapon in future military conflicts. As a result, the U.S. 
Navy concentrated on building aircraft that could fly 
from large carriers and carry nuclear bombs. 

The Korean War (1950-1953) proved, however, that 
conventional naval forces were still vital to modern con- 
flicts. In this war, the United States and other members 
of the United Nations aided South Korea against North 
Korea, which was backed by China and the Soviet Union. 
Airpower was not the deciding factor in ending the war, 
and neither side used nuclear weapons. During the war, 
the U.S. Navy launched carrier-based air attacks, made 
amphibious landings, and used shipboard guns to bom- 
bard enemy coastal targets. 

In 1954, the U.S. launched the world’s first nuclear- 
powered ship, the submarine Nautilus. The first Soviet 
nuclear submarine was completed about five years later. 
The first nuclear-powered surface warships were the 
U.S. aircraft carrier Enterprise and the cruiser Long 
Beach, both completed in 1961. By the mid-1960's, the 
Soviet Union and the United States had submarines with 
ballistic missiles carrying nuclear warheads. 
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The world’s navies were involved in numerous con- 
flicts during the Cold War period. For example, in 1962, 
the U.S. Navy blockaded Cuba to force the Soviets to re- 
move missiles and aircraft they had brought to the is- 
land. The U.S. Navy saw extensive combat in the Vietnam 
War after the United States became heavily involved in 
the war in 1965. The U.S. Navy also played a major role 
in the Persian Gulf War in 1991. In 1982, the UK's Royal 
Navy battled Argentina for control of the Falkland Is- 
lands in the South Atlantic Ocean. The Royal Navy was 
victorious, proving that it could fight against modern 
weapons at great distances from the United Kingdom. 

Navies after the Cold War. The Cold War ended in 
the early 1990's, after the Soviet Union broke apart and 
democratic reforms took place in Eastern Europe. 

Many countries, including Russia, the United King- 
dom, and the United States, began reducing their na- 
vies. Older ships were cut up for scrap metal, newer 
ships were placed in reserve, and fewer new ships were 
built. Both Russia and the United States began reducing 
their fleets of ballistic missile submarines. However, 
some smaller navies, including those of France, India, 
and Israel, continued to build and modernize their 
fleets. Several of the former Soviet republics, especially 
Ukraine, began to build their own navies in the 1990's. 
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Questions 


What is the primary task of a destroyer? 

Why is a navy's size not necessarily an indication of its strength? 
What is the principal warship of the Russian Navy? 

What was the first battle between two iron-armoured ships? 
What do navies do during times of peace? 


How were galleys and galleons powered? 

What is the main task of a small navy during wartime? 

Why did the Dreadnought make other warships out of date? 
What was the first nuclear-powered warship? 

What is a task force? i 


Navy Jack is a flag of the United States Navy. It has 50 | 
white stars on a blue background. It looks like the blue _ 
and white corner portion of the U.S. flag, a picture of 
which appears in the World Book Flag article. | 
Nawaz Sharif (1949-  ) served as prime minister of | 
Pakistan from 1990 to 1993. He was appointed after his 
party, the Islamic Democratic Alliance, gained a land- 
slide victory in a national election. His declared policy 
was to abandon traditional feuds and parochial loyalties, 
He also aimed to work for national integration, industri- ` 
alization, and reduced dependence on foreign aid. 
Nawaz Sharif was born in Lahore to a Muslim family. He 
gained a law degree from the Punjab University Law 
College at Lahore. He joined the Punjab cabinet as fi- 
nance minister in 1981. From 1985 to 1990, he served as 
chief minister of the Punjab. 

In 1993, a political struggle developed between Presi- 
dent Ghulam Ishaq Khan and Nawaz Sharif. In April, the 
president dismissed Nawaz Sharif, but in May the Su- 
preme Court reinstated him as prime minister, Finally, in 
July both men resigned from office. 

Nazarbayev, Nursultan (1940- ), was elected 
president of Kazakhstan in December 1991. Formerly a 
republic of the Soviet Union, Kazakhstan declared its in- 
dependence shortly after the election. 

As president, he has worked to replace Kazakhstan's 
traditional government-controlled economy with one 
that promotes free enterprise. His government has sold 
some state-owned factories and farms to private citi- 
zens. Nazarbayev has opposed a movement to split Ka- 
zakhstan into two countries, one inhabited by its Kazakh 
people and the other by its Russian people. 

Nazarbayev was born near Almaty. He joined the 
Communist Party in 1962 and graduated from the Tech- 
nical University at Qaraghandy Metallurgical Combine 
in 1967. From 1984 to 1989, Nazarbayev served as prime 
minister of the republic of Kazakhstan. He was first sec- 
retary of the Kazakh Communist Party from 1989 to 1991 
and president of the Kazakh Supreme Soviet (legislature) 
from 1990 to 1991. He left the Communist Party in 1991 
as the Soviet Communist system was falling apart. 
Nazareth (pop. 45,600) is a town in northern Israel. For 
location, see Israel (political map). It was the home of 
Jesus Christ during His early youth. The town was in the 
Roman province of Galilee (see Galilee). 

The Old Testament does not mention Nazareth. Na- 
thanael in the New Testament expressed the attitude of 
the times about the village when he said, “Can there any 


‘good thing come out of Nazareth?” (John 1: 46). 


Nazareth remained insignificant for many years after 
the time of Christ. But pilgrims visited the town about 
A.D. 600, and a large basilica was built. The Arabs cap- 
tured the city in the 600s. The Crusaders built several 
churches there, but the Ottomans, who were Muslims, 
forced Christians to leave in 1517. 

A new town of Nazareth stands on the site of the old 
town. The population of Nazareth today is far more than 
its population in Biblical times. The Latin Church of the 
Annunciation, completed in 1730, now rises where 


some people think the home of Mary, the mother of 
Jesus, stood. Since the 1700's, religious denominations 
have built churches and monasteries in Nazareth. 
Nazism was a political movement—and later a form of 
government—that developed in Germany during the 
1920's. The Nazis, led by the dictator Adolf Hitler, con- 
trolled Germany from 1933 to 1945. Nazism also de- 
scribes any governmental system or political beliefs re- 
sembling those of Hitler's Germany. The word is also 
spelled Naziism. 

Nazism was a fascist movement—that is, it tightly re- 
stricted personal freedom but permitted private owner- 
ship of property. The Nazis called for aggressive nation- 
alism, militarism, and the expansion of Germany's 
borders. They glorified the Germans and other northern 
European peoples, whom they called Aryans. They 
claimed that Jews, Slavs, and other minority groups 
were inferior. Nazism opposed democracy, Commu- 
nism, socialism, and other political systems that fa- 
voured or claimed to favour equality. 

The birth of Nazism. Germany experienced political 
and economic crises after its humiliating defeat in 
World War I (1914-1918), A democratic government had 
replaced the monarchy that had long ruled the country. 
But the nation suffered from severe inflation and unem- 
ployment after the war ended. Many Germans lacked 
faith in the new government and began to turn to politi- 
cal groups that called for extreme changes. 

One of these organizations was the German Workers’ 
Party, a small discussion group in Munich. Hitler joined 
this group in 1919 and quickly gained control. He 
changed its name to the National Socialist German 
Workers’ Party in 1920. Nazi stands for the first word in 
the German name of the party. 

Hitler's aims were primarily nationalistic, but he also 
Promised social revolution in order to win support from 
the masses, The Nazi Party grew rapidly in the postwar 
crisis. The military supported Hitler's ideas of discipline, 
order, and military conquest. The middle classes and 
farmers were attracted by the promise of social reform. 
Wealthy industrialists joined to fight Communism. By 
1923, the Nazi Party had 17,000 members. 

The rise to power. Nazism did not gain wide sup- 
Port until the Great Depression, a worldwide business 
slump, began in 1929. Discontented Germans then 
turned to Nazism in increasing numbers. Nazism prom- 
ised economic help, political power, and national glory. 

In the elections of 1932, the Nazis emerged as the 
strongest party in Germany. On Jan. 30, 1933, Hitler be- 
came chancellor (prime minister), He quickly moved to- 
ward dictatorship, outlawing civil liberties and all politi- 
cal parties except the Nazi Party. The Nazis took over the 
Press, the radio, and the school system. In time, they es- 
tablished a totalitarian state (a government that permits 
no opposition). They organized a powerful secret police 
force called the Gestapo and set up concentration 
camps for anyone suspected of opposing Nazism. Jews 
and members of other minority groups were also im- 
Prisoned in these camps, where the Germans either 
killed them or used them for forced labour. 

Expansion, war, and collapse. Hitler and his follow- 
ers hoped to make the Nazi state a world empire. In 
1938, they began to carry out their plans. German forces 
invaded Austria in 1938 and Czechoslovakia the next 
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year. The Nazis attacked Poland later in 1939, and World 
War II began. 

The Nazis also started a campaign to murder all Euro- 
pean Jews, Hitler called this plan the “final solution.” 
About 6 million Jews died by firing squad, in gas cham- 
bers, or by other methods. About 5 million others, in- 
cluding Gypsies, Slavs, Poles, and political opponents of 
the Nazis, were also killed. These mass murders later 
became known as the Ho/ocaust (see Holocaust). The Al- 
lies defeated Germany in 1945, and the Nazi government 
collapsed. 
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Bormann, Martin Jews (Beginnings of Nazi per- 


Buchenwald secution; The Holocaust) 
Concentration camp Mengele, Josef 

Dachau Nuremberg Trials 
Eichmann, Adolf Speer, Albert 

Germany (History) Swastika 

Gestapo Wiesenthal, Simon 
Goebbels, Joseph World War II 


N.B.C. See Chemical-biological-radiological warfare. 
N'Djamena (pop. 511,700) is the capital and largest city 
of Chad. It lies near the southwest border of the country 
where the Chari and Logone rivers meet. For location, 
see Chad (map). 

N'Djamena is a trade and export centre for farm prod- 
ucts of Chad. The city has little industry, but it has sev- 
eral hotels, a very busy market, and an international air- 
port. Most of the city’s people live in adobe houses (see 
Adobe). 

French troops captured N'Djamena from black Afri- 
cans in 1900 and named the town Fort-Lamy. They ruled 
the city and the rest of Chad until 1960. In 1973, the city 
was renamed N'Djamena. In 1979, 1980, and 1982, a civil 
war caused massive destruction in N'Djamena. 

Neagh, Lough. See Lough Neagh. 

Neale, John Mason (1818-1866), an English hymn 
writer and historian, translated many ancient Greek and 
Latin hymn and anthem texts. His translations include 
“Art Thou Weary?,” “Jerusalem the Golden,” "O Come, O 
Come Emmanuel,” and “Christian, Dost Thou See 
Them?“ Neale also wrote books on the medieval Eastern 
Church and its music, He was born in London. 
Neanderthal man was a type of prehistoric human 
being who lived in parts of Europe, Asia, and Africa 
from about 100,000 to 35,000 years ago. Many scientists 
classify Neanderthal man as an early subspecies of 
Homo sapiens (wise human being). However, other sci- 
entists do not consider Neanderthals as direct ancestors 
of modern human beings. The word Neanderthal comes 
from the Neander Gorge near Diisseldorf, Germany. The 
first Neanderthal fossils were found there in 1856. Simi- 
lar fossils have been found at over 40 sites. 

Scientists long thought of Neanderthals as being 
stooped. But the fossils show that Neanderthals stood 
about 155 centimetres tall and walked fully erect. They 
had heavy bones, slightly curved limbs, big brow 
ridges, and powerful teeth. Their brain was as large as 
that of modern people, but they seem to have relied 
more on their physical strength than on skilful use of 
their hands or on inventive use of tools. But animal 
bones found with the human fossils show that the Nean- 
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derthals were successful hunters in the subarctic envi- 
ronments of Europe. They lived in simple temporary 
shelters when following the animal herds and some- 
times also in caves. At least some Neanderthals buried 
their dead with great care. 

See also Prehistoric people (Primitive human beings). 
Neap tide. See Tide (High tides and low tides; dia- 
gram: Causes of sea tides). 

Near East is a name given to a region that includes a 
part of Asia from the Mediterranean Sea to the eastern 
boundary of Iran, plus part of northeastern Africa. The 
British and French first called this region the Near East 
because it lay nearer to London and Paris than the Far 
East lay. Today, this region is usually called the Middle 
East (see Middle East). 

Nearsightedness. See Myopia. 

Neath (pop. 64,100) is a local government district in 
West Glamorgan, Wales. It is an extensive, mainly indus- 
trial borough centred on the town of Neath. Coal min- 
ing, oil refining, and the production of aluminium wire 
and vehicle parts are important industries. Neath has a 
ruined abbey dating from 1129 and a castle built in the 
1000's. The Vale of Neath has some beautiful scenery. 

See also Glamorgan. 

Nebraska (pop. 1,584,617) is a state in the Midwestern 
region of the United States. It is a leading farming area. 
The state's chief crop is maize. Maize is called corn 
there, and Nebraska's nickname is the Cornhusker State. 
The name Nebraska comes from the Oto Indian word 
nebrathka. 

Omaha, a centre for the insurance industry, ranks as 
Nebraska's largest city. Lincoln, which is the state capi- 
tal, is the second largest city. 

Nebraska covers 200,350 square kilometres. The land 
rises in a series of rolling plateaus from east to west. 
The lowest elevation in Nebraska is 256 metres, in the 
southeastern corner of the state. The highest elevation is 
1,654 metres, along the far western border. 

Nebraska has two major land regions. The Fertile Dis- 
sected Till Plains cover about the eastern fifth of the 
state. The Great Plains comprise the rest of Nebraska. 
Sand hills rise in the centre of this region. Temperatures 
in the state average 24° C in July and —5° Cin January. 

Farms and ranches take up 95 per cent of the land—a 
higher percentage than in any other U.S. state. Farm 


Nebraska‘s two major land regions are fertile plains. Farms and 
ranches account for 95 per cent of the land. 


products next in importance after maize are beef Cattle, 
pigs, hay, and soybeans. 

Service industries employ nearly three-fourths of the 
state's workers. Wholesale and retail trade is the largest _ 
employer in the state. Financial activities are important 
in Omaha, a national centre of the insurance industry, 

Food processing is by far Nebraska's leading manu- 
facturing industry. The operation of feed mills and meat 
packing plants are major food-processing activities, Ma 
chinery is the second most important manufactured 
product. 

European explorers encountered several Indian tribes 
in the Nebraska region. More tribes moved there as 
whites drove them from their homes in the East. 

In 1682, France claimed a large region that included 
present-day Nebraska. The United States purchased this 
region in 1803. Beginning in 1862, settlers poured into 
the territory to claim small farms called homesteads, Ne 
braska became the 37th U.S. state in 1867. 

In 1934, Nebraska became the only U.S. state to adopt 
a unicameral (one-house) state legislature. Many farms 
in Nebraska went out of business during a national farm 
crisis in the 1980's. 

See also Omaha. 

Nebuchadnezzar was the name of two kings of Bab: 
ylon. 

Nebuchadnezzar I (ruled 1124-1103 B.C.) was the 
greatest king of the second Isin dynasty, which followed | 
the Kassite kings of Babylonia. He won fame by freeing 
Babylonia from Elamite control and by extending Baby- | 
lonian rule over Elam, a country north of the Persian 
Gulf. Nebuchadnezzar's account of the Elamite battles is 
a fascinating document of ancient Babylonia. 

Nebuchadnezzar Il (ruled 605-562 B.C.) was the king 
of Babylonia about whom both the Old Testament and 
Babylonian sources have much to tell. He captured Jeru: 
salem in 587 or 586 B.C, and destroyed the city. This bat 
tle ended the Judean kingdom. Nebuchadnezzar seized 
some Jews, and sent them to Babylon. The Old Testa- 
ment tells of Nebuchadnezzar's spells of madness, when 
he would imagine himself an ox and would go out in the 
fields and eat grass. 

Nebuchadnezzar was the son of Nabopolassar. He be 
came king after his father’s death in 605 B.C. Under Neb- 
uchadnezzar's rule, Babylon became one of the most l 
magnificent cities of the ancient world. In his own rec- 
ords, he rarely mentioned his military activities, but | 
wrote of his building projects and his attention to the 
gods of Babylonia. Nebuchadnezzar probably built the — 
Hanging Gardens of Babylon, one of the Seven Won- 
ders of the Ancient World (see Seven Wonders of the 
Ancient World [with picture). 

See also Babylon; Babylonia; Daniel, Book of. 
Nebula is a cloud of dust particles and gases in space 
The term nebula comes from the Latin word for cloud. 
Early astronomers also used the term for distant galaxies 
outside the earth’s galaxy, the Milky Way. Such galaxies 
called extragalactic nebulae, looked like hazy patches 0 
light among the stars. But modern telescopes showe 
that extragalactic nebulae are actually systems of stars 
similar to the Milky Way. 

Today, most astronomers use the term nebulae only 
for the clouds of dust and gases in the Milky Way and 4 
other galaxies. They classify these masses into two gen 


eral types: diffuse nebulae and planetary nebulae. Both 
types are also called gaseous nebulae. 

Diffuse nebulae are the larger of the two types. 
Some contain enough dust and gases to form as many 
as 100,000 stars the size of the sun. A diffuse nebula may 
occur near an extremely hot, bright star. The intense ul- 
traviolet light from the star energizes the gas atoms of 
the nebula and enables the mass to emit light. Such a 
diffuse nebula is called an emission nebula. 

Astronomers believe some emission nebulae are 
places where new stars are forming. Gravity causes a 
portion of a nebula’s dust and gases to contract into a 
much smaller and denser mass. Pressure and tempera- 
ture build up within the mass as contraction continues 
through millions of years. In time, the mass becomes 
hot enough to shine—and forms a new star. 

A diffuse nebula also may occur near a cool star. In 
this case, the ultraviolet light from the star is too weak to 
make the nebula’s gas atoms give off light. But the dust 
particles in the nebula reflect the starlight. This kind of 
diffuse nebula is called a reflection nebula. 

If a diffuse nebula occurs in an area that has no 
nearby stars, it neither emits nor reflects enough light to 
be visible. In fact, its dust particles blot out the light 
from the stars behind them. Astronomers call such a dif- 
fuse nebula a dark nebula. 

Planetary nebulae are ball-like clouds of dust and 
gases that surround certain stars. They form when a star 
begins to collapse and throw off a part of its outer gas- 
eous envelope. When viewed through a small tele- 
scope, this type of nebula appears to have a flat, 
rounded surface like that of a planet. Because of this 
similarity, early astronomers called these nebulae p/ane- 
tary nebulae. 

See also Astronomy (pictures: The Great Nebula; Op- 
tical telescopes); Galaxy; Milky Way. 


The Great Nebula in the constellation Orion is a huge cloud 
of dust and gas. Its bright central area is shown above. 
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Nebular hypothesis is a theory about the origin of 
the solar system. Pierre Simon Laplace, a French astron- 
omer and mathematician, formulated the theory in the 
late 1700's. According to Laplace, the solar system devel- 
oped from a huge, extremely hot, rotating nebula, a 
cloud of dust particles and gases. The nebula cooled 
and contracted, leaving behind successive rings of mat- 
ter as it became smaller. These rings, in turn, cooled and 
condensed, forming the planets. The remaining central 
core of the nebula became the sun. 

Many of Laplace's ideas have been greatly modified 
by new discoveries. However, most astronomers believe 
the solar system did develop from a nebula. 

See also Earth (How the earth began); Laplace, Mar- 
quis de; Nebula. 

Neck. See Skeleton; Giraffe (diagram); Throat. 
Necker, Jacques (1732-1804), was a statesman in 
France under King Louis XVI. When he was appointed 
French finance minister in 1777, the nation had an unbal- 
anced treasury. The situation grew worse after France 
joined the American Revolution. Necker, a noted 
banker, borrowed heavily, and kept things going with- 
out increasing taxes. This only postponed trouble. He 
angered court circles by publishing, for the first time, a 
statement showing how taxes were spent and how 
much money actually went into the pockets of court fa- 
vourites. He resigned in 1781. 

Necker was recalled in 1788, after less able succes- 
sors had brought France close to bankruptcy. He proved 
too cautious and indecisive to provide the leadership 
that might have prevented the French Revolution. On 
July 11, 1789, the king suddenly dismissed Necker, but 
was forced to take him back, by public demand. Necker 
again resigned in 1790. 

He was born in Geneva, Switzerland. His daughter, 
Madame de Staél, was a French writer (see Staél, Mad- 
ame de). 

Necklace. See Jewellery; Pearl (Matching pearls). 
Necktie, or tie, is a band of material or a bow that is 
worn around the neck. The four-in-hand (slip-knot) and 
bow ties worn today have been about the same style 
since they were first worn in the 1870's. 

Neckties originated in the neck cloths that men folded 
and wrapped around their necks, with ribbon tied over 
them to hold the ends in place. In the 1700's, men wore 
a whalebone stock. They fastened it at the back with a 
strap or buckle, and tied it in front with a bow or knot. 
The cravats of the 1600's and 1700s were often frilly and 
lace-trimmed. By the mid-1800's, narrow string ties, 
knotted bow ties, and ascot ties had replaced the more 
elaborate cravat. Around 1870, the wider four-in-hand 
became popular for general wear, the white bow tie for 
evening wear, the black string tie for formal wear, and 
the soft windsor tie for sportswear. In the 1900's, formal 
black bow ties appeared. Striped neckties also became 
popular. 

Necrology is a record of deaths, especially one kept 
by a church. Usually it shows the day, month, and year 
of the death. A necrology may be a list of people who 
have died within a certain time. It also may be an obitu- 
ary notice. 

Necromancy is a term taken from two Greek words 
meaning corpse and divination. It is the belief that the 
future can be discovered by communication with the 
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Different kinds of needles are made for special purposes, For example, a crochet hook has a hook 
to catch the thread. A heavy-duty needle is used to sew thick canvas or cloth for sails. Surgical needles 
are manufactured with thread attached to them for easy use in an operating room. 


spirits of the dead. Necromancy was a common belief in 
early times. 

Necropolis is a Greek word which means city of the 
dead, that is, a cemetery. Archaeologists and historians 
usually call the cemetery of an ancient city a necropolis. 

Archaeologists have found large and well-known ne- 
cropolises in Egypt, near such ancient cities as Memphis 
and Thebes. The tomb of Tutankhamen in the Valley of 
the Kings, near Luxor, is one of hundreds of tombs in 
the huge necropolis there (see Tutankhamen; Valley of 
the Kings). A necropolis also surrounds the pyramids at 
Giza. Another necropolis, dating from the Bronze Age, is 
at Hallstatt, Austria. Many necropolises have also been 
found in South America. One at Paracas, an archaeologi- 
cal site in Peru, dates back to the days before the Inca 
ruled there. 

Ancient peoples often buried tools, weapons, and 
personal belongings with the dead. Sometimes they 
also carved or painted religious texts, information about 
the dead, and scenes from everyday life. Archaeologists 
and historians have learned much about ancient civiliza- 
tions from necropolises. 

Necrosis is the death of a group of body cells and tis- 
sues due to some disease or external cause. Necrosis 
can be caused by physical or chemical injury or by cut- 
ting off the blood supply to part of the body. 

See also Death (Medical aspects of death). 

Nectar is a sugary liquid produced by many flowers. 
Insects fly from flower to flower feeding on nectar. The 
nectar glands are usually at the bottom of the flower, 
and the insect has to brush past the pollen to reach 
them. It carries this pollen from one plant to another. 
Bees gather nectar, and change it to honey. See also 
Bee (Making honey). 

Nectar was the drink of the gods in Greek mythology. 
They drank out of cups brought to them by Hebe and 
Ganymede. Nectar was probably like sweet red wine. It 
was drunk with ambrosia, the food of the gods. Nectar 
and ambrosia gave youth and immortality to those who 
took them. See also Ambrosia; Ganymede; Hebe. 
Nectarine is a variety of peach with smooth skin. Nec- 
tarines usually have a richer, reddish-yellow colour than 
peaches, and a slightly more delicate flavour. Both nec- 
tarines and peaches belong to the same species and 
originated in China at least 2,500 years ago. The nectar- 


ine, like the peach, is mainly cultivated in warm temper: 
ate areas, particularly in places with a Mediterranean cli 
mate. It can also be grown further north in sheltered 
areas. On poor soils, the plants may be grafted onto har 
dier rootstocks such as peach/almond Aybrids (cross ` 
breeds). 

Scientific classification. The nectarine belongs to the 
peach species Prunus persica. \t is P. persica var. nectarina. 

See also Peach. 
Needle is a simple-looking tool, with a fine point at ont 
end and a tiny eye at the other. But needles are not ea 
to make. Each needle passes through the hands of 
nearly 20 workers and undergoes at least 20 processes. 

Sewing needles are made from coils of steel wire. 
These coils are cut into pieces long enough for two nee 
dles. The pieces are then heated to a dull red and rolled. 
on a flat steel plate to straighten them. The wires are 
pointed at each end on a grindstone. While they are 
being ground down to points, they are held by a device 
which makes them turn all the time they are touching 
the grindstone. This makes the points fine and even. 


The nectarine is a fruit that resembles a peach. The fruit has 4 
smooth skin and encloses a single large seed. 


Only one end of the piece of wire is pointed at a time. 
After the ends are pointed, the centre section of the 
wire pieces is stamped by a machine. This makes a flat 
place for the eyes. Next, the two eyes are punched in the 
middle of each piece of wire by another machine. Now 
each piece of wire has become a double needle. A 
piece of wire is now run through the eyes. The needles 
are then cut apart, leaving the needles hanging on the 
wire. Next, the heads, or eye ends, are rounded and 
smoothed. Finally, the needles are tempered (tough- 
ened), and polished, sorted, and packed. 

Special needles are made for special uses. Sewing- 
machine needles are made with the eye near the point. 
These needles also have a groove on one side, which 
acts as a guide for the thread that goes through the nee- 
dle's eye. 

A sewing needle for people with poor vision has the 
eye split so that the needle can be threaded through the 
top. A crochet hook is a type of needle with a hook at 
the end. The thread is caught in the hook instead of 
going through an eye. Upholstery sewing needles and 
surgical needles are curved. 

See also Sewing. 

Needleleaf tree. See Tree. 

Needlepoint is a form of embroidery in which stitches 
are sewn through spaces or squares of an open-mesh 
fabric called the canvas. It is used to make clothing, pic- 
tures, purses, upholstery, and many other items. Needle- 
point was once known as tapestry. 

The pattern may be painted or printed on the canvas. 
The sewer uses a blunt-ended tapestry needle and a va- 


Some popular 
needlepoint stitches 
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riety of soft threads. They include cotton embroidery, 
crewel, knitting or Persian yarns, and sometimes leather 
strips or ribbon. The stitches create a flat design on the 
surface of the mesh. 

The basic needlepoint stitch is the cross stitch. It oc- 
cupies a square area over an intersection of the canvas 
mesh. Other stitches create various patterns and de- 
signs. These stitches include the slanting basketweave 
and knotted styles. Needlepoint may be worked in fine 
thread and small stitches called petit point, or in large 
stitches known as gros point. 

See also Embroidery; Lace; Petit point. 
Needlework. See Crocheting; Embroidery; Knitting; 
Lace; Needlepoint; Petit point; Quilt; Sampler; Sewing. 
Neel, Louis Boyd (1905-1981), founded and con- 
ducted the Boyd Neel Orchestra, one of Europe's lead- 
ing string orchestras. He founded the orchestra in 1932. 
Musicians admired his interpretations of orchestral 
works by Bach and Handel. Neel also conducted several 
major British orchestras. From 1953 to 1971, he was 
Dean of the Royal Conservatory of Music in Toronto, 
Canada. He was born in London. 

Nefertiti was an ancient Egyptian queen, the wife of 
Akhenaton, a pharaoh (king) who ruled from 1367 to 
1350 B.C. Akhenaton was the first pharaoh to preach 
monotheism (belief in one god). Nefertiti was a firm sup- 
porter of Akhenaton’s teachings and assisted him in the 
new religious ceremonies. The reign of Akhenaton and 
Nefertiti is called the Amarna Revolution because of the 
many changes in art, religion, and social practices they 
made. 


There are dozens of needlepoint stitches, ranging from simple techniques to complicated ones. The 
photograph on the right below shows four popular stitches. They are sewn onto a piece of open- 
mesh fabric called the canvas. The drawings on the left show these four stitches and how to make 


each one. The same colour thread was used for each kind of stitch in the photo and the drawings. 


Tent stitches are the most 
popular needlepoint stitches. 
This slanting stitch is sewn 
from lower left to upper right. 
The smallest tent stitches are 
also called petit point 


Cross stitches consist of two 
separate stitches. The first is 
sewn from lower right to 
upper left. The second is 

sewn from lower left to upper 
right, crossing the first stitch. 


Knotted stitches consist of 
two stitches. One is a diago- 
nal stitch sewn from lower left 
to upper right. The other is a 
reversed tent stitch. It ties the 
diagonal stitch to the canvas. 


Bargello, or Florentine em- 

roidery, consists of straight 
Vertical stitches. The sewer 
can vary the lengths and ar- 
rangement of the stitches to 
create zigzag designs. 
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Amarna is a site where 
Akhenaton built a large 
new capital called Akheta- 
ton, where mural paintings 
and carvings illustrated the 
new styles and beliefs. 

Nefertiti is the subject of 
several sculptured por- 
traits. A limestone head of 
the queen in the Berlin 
Museum and an unfinished 
head of her in the Egyptian 
Museum in Cairo are 
among the best known of 
these portraits. 

See also Egypt, Ancient 


Painted limestone sculpture (about 1355 B.C) 
by an unknown Egyptian artist; Egyptian Sec- 
tion, Staatliche Museen, Berlin 


(The New Kingdom). Netersid 


Negative number. See 

Algebra (Positive and negative numbers). 

Negeri Sembilan, also spelled Negri Sembilan, is a 
state in Peninsular Malaysia. Its name is Malay for the 
nine states. It shares borders with Selangor to the north, 
Pahang to the east, and Johor and Melaka to the south. 
There is a short coastline to the west where it meets the 
Strait of Malacca. 

People and government. About 46 per cent of the 
population are Malay, 36 per cent are Chinese, and 
about 19 per cent are Indian. Many Malays in Negeri 
Sembilan are the descendants of Minangkabau immi- 
grants who first came to the area from Sumatra in the 
1400s. 

The head of state of Negeri Sembilan is a yang di- 
pertuan besar who serves as sultan (ruler). The state as- 
sembly has 28 seats. See also Malaysia, Government of. 

Economy. Negeri Sembilan is an important area for 
the cultivation of rubber. Other major commercial crops 
are forest products, and palm oil. Negeri Sembilan has 
also become a centre for industrial development, espe- 
cially electronics, food processing, textiles, and ceramic 
tiles. Negeri Sembilan has the advantage of being close 
to both Kuala Lumpur and the major seaport of Port Ke- 
lang. 

Land. A large part of Negeri Sembilan is mountain- 
ous. The southern part of the Main Range (Banjaran Titi- 
wangsa/ runs from north to south through the state. A 
number of rivers drain east from this range, and flow 
through the low-lying country in the east before they 
meet in the headwaters of the Pahang River. To the west 
of the Main Range, the land remains largely hilly almost 


Negeri Sembilan’s flag has 
three colours, representing 
the ruler, the four undang 
(chiefs), and the people. The 
state emblem, sight, has nine 
heads of rice and a nine-point 
star, representing the original 
nine states. 


A traditional house of the Minangkabau people in Negeri 
Sembilan is built on stilts and has a concave roof ridge, 


Facts in brief about Negeri Sembilan 


Population: 7997 census—691,150. 

Area: 6,645 km*. 

Largest cities: Seremban, Kuala Pilah, Port Dickson, Tampin, 
Kuala Klawang, Bahau. 

Chief products: Agriculture —forest products, palm oil, rub- 
ber. Manufacturing —ceramic tiles, electrical goods, proc- 
essed food, textiles, 


as far as the coast. A number of small rivers drain this 
part of the state. Most of the short coastline is rocky and 
sandy, with minor capes at Port Dickson and Cape | 
Rachado. | 

History. During the 1400's, many Minangkabau peo- 
ple migrated from Sumatra to Negeri Sembilan. The 
powerful sultan of Melaka granted the settlers his pro- 
tection, With the fall of Melaka to the Portuguese at the 
beginning of the 1500, the Minangkabau states came 
under the protection of the su/tans (rulers) of Johor. But 
by the early 1700's, Johor was no longer able to protect 
the Minangkabau from the Bugis, traders from Celebes 
(Sulawesi) now in Indonesia, who had settled in Se- 
langor. Many people believe that the Minangkabau then 
looked to the royal house of their Sumatran homeland 
for a prince who would unite the nine separate states 
into a federation. That prince was Raja Melewar who, in 
1773, became the first ruler of Negeri Sembilan. 

But the creation of that confederacy did not bring 
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Negeri Sembilan is a state that forms part of Peninsular Malay- 
sia. Much of it is mountainous. 


lasting unity. For the next 100 years, there was conflict 
between the states. In the mid-1800's, Sungai Ujong be- 
came the centre of a tin rush. Chinese miners and mer- 
chants fought for control of the tin trade. 

In 1874, the British intervened to establish a resident 
(government representative) in Sungai Ujong. In the 
1880's, the British appointed officials to other members 
of the confederacy. Negeri Sembilan became a confed- 
eracy once again under a single British resident in 1875. 
The following year, the state, together with Selangor, 
Perak, and Pahang, formed the Federated Malay States, 
with the federal capital in Kuala Lumpur. 

During the late 1800's and early 1900's, the state be- 
came an important rubber-producing area. Many Indi- 
ans arrived to work as rubber tappers. In 1948, Negeri 
Sembilan became part of the Federation of Malaya, 
which became independent of British rule in 1957. 

See also Malaysia. 

Negev is the triangular southern half of Israel. It ex- 
tends from Beersheba south to the port of Elat on the 
Gulf of Aqaba (see Israel [terrain map]). The Negev is a 
semidesert tableland from about 300 to 600 metres 
above sea level. It includes both flatlands and limestone 
mountains. Much of the Negev is covered by a layer of 
fertile loam. The Israelis farm part of the Negev by irri- 
gating the land with water brought from the Sea of Gali- 
lee, Phosphates and copper are mined in the Negev. 
Negligence is the legal term for carelessness under 
the English legal system and systems based on it. The 
law uses negligence as a test to determine whether a 
person involved in an accident is responsible for any 
loss or injury that occurs in the accident. 

The law considers negligence the failure to act the 
way a reasonable person would under the circum- 
stances. However, the law does not say what specific 
conduct is negligent. This decision is made by a judge 
or a jury. The basic rule is that a person whose negli- 
gence harms another person must pay compensation, 
called damages. If the person harmed has also been 
negligent, damages cannot normally be recovered. The 
law calls such action contributory negligence. For exam- 
ple, if a careless motorist hits a pedestrian who is read- 
ing a newspaper while crossing the street, the pedestri- 
an’s carelessness may be contributory negligence. 

English law generally does not regard negligence as a 
crime. But in cases where someone is killed through 
negligence, the negligent person may be charged with a 
crime called manslaughter. Most people convicted of 
this type of manslaughter are punished seriously, but 
less severely than someone convicted of murder. 

Some experts say the negligence test is no longer a 
good one for the law. In car accidents, for example, 
compensation depends on the negligent person having 
enough money to pay the injured person. Because of 
this, car insurance is compulsory in many countries. 

See also Damages; Tort. 

Negotiable instrument refers to a type of legal ex- 
change or document that is either a promise or an order 
to pay money. Negotiable instruments are used as evi- 
dence of indebtedness or as a substitute for money as 
they can be transferred from person to person. A per- 
son holding a negotiable instrument is usually in a good 
legal position to collect from the person who signed it. 
The signer is called a maker or drawer. The use of nego- 
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tiable instruments is regulated by law. Negotiable instru- 
ments generally have the following characteristics: (1) 
they are in writing; (2) they are signed by a maker or 
drawer, who promises to pay money; (3) they contain an 
unconditional promise or order to pay; (4) payment is a 
definite sum of money and no more; (5) instruments are 
payable on demand or at a specific date; (6) they are pay- 
able to the bearer or to the order of a person. 

Forms. Common forms of negotiable instruments in- 
clude promissory notes, bills of exchange, and cheques. 
Promissory notes include bonds, certificates of deposit 
from banks, and bank notes. Bills of exchange include 
bank drafts, cashier's cheques and traveller's cheques. 

Many instruments are not strictly negotiable but have 
some features of negotiable instruments. For example, 
instruments calling for the delivery of goods or property 
instead of money may possess many of the legal quali- 
ties of negotiability. Bills of lading and warehouse re- 
ceipts are examples. A bill of lading is given for goods in 
transit. A warehouse receipt is given for goods in stor- 
age. Each of these instruments can be written so that the 
promise to pay is negotiable. 

Endorsement. Negotiable instruments are usually 
transferred or handed over to another person by en- 
dorsement. Any writing on the back is, in its broadest 
sense, an endorsement. The word comes from the Latin 
in dorso, meaning on the back. The term applies techni- 
cally to the signature or other writing which indicates or 
proves that the instrument has been transferred. 

An endorsement may be written in different ways. If 
the holder of the instrument simply signs it, the en- 
dorsement is called in blank. A special endorsement or 
an endorsement in full names the person to whom pay- 
ment is to be made. A restrictive endorsement forbids 
further transfer. In the United Kingdom, for example, a 
crossed cheque is a restrictive endorsement. 

Every endorser of a negotiable instrument is usually 
liable for its face value, if the maker does not or cannot 
pay it. The endorser may add the words sans recourse 
(without recourse) if he or she wishes to avoid liability. 
Such an endorsement does not affect the value of the in- 
strument or prevent further endorsement. 

Related articles in World Book include: 


Bill of exchange Cheque Note 

Bill of lading Commercial paper Postal order 
Bond Money order Promissory note 
Negrillos. See Pygmies. 


Negritos are peoples who live in small, isolated 
groups in Asia and northern Australia and who resem- 
ble Pygmies. They spread from the Andaman Islands of 
the Indian Ocean to the Malay Peninsula, the Philip- 
pines, Indonesia, New Guinea, and Australia. Like Afri- 
can Pygmies, Negritos have dark skin and tightly curled 
brown hair and are less than 1.5 metres tall. Negritos 
have traditionally lived by hunting and by gathering 
plants and fruits. Today, however, many Negritos are 
gradually becoming like the peoples of more complex 
societies. 

Negroid race. See Races, Human (How races are 
classified; table). 

Negros. See Philippines (The main islands). 
Nehemiah, Book of, is a book of the Hebrew Bible, 
or Old Testament. It is named after an important figure 
in Judea in ancient Palestine. Nehemiah was appointed 
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governor of Judea by the ruling Persians, serving in that 
office from 445 to 433 B.C. and for several more years 
after 432 B.C. His vigorous programmes of political and 
religious reforms, recorded in the Book of Nehemiah, 
renewed and restored the faltering Jewish community in 
Palestine in the 400s B.C. See also Ezra, Book of; Bible 
(The Old Testament). 

Nehru is the name of a family that provided four gener- 
ations of leaders for India. These were Motilal Nehru, 
and three prime ministers: Motilal’s son, Jawaharlal 
Nehru; his granddaughter, Indira Gandhi; and his great- 
grandson, Rajiv Gandhi. See Gandhi, Indira; Gandhi, 
Rajiv. Motilal's daughter Vijayalakshmi Pandit was the 
first woman president of the United Nations General As- 
sembly. See Pandit, Vijayalakshmi. 

Motilal Nehru (1861-1931) belonged to a distin- 
guished Brahmin family from Kashmir. After studying 
law at Muir College in Allahabad, he built up a prosper- 
ous legal practice and adopted a Western style of life. 
He played an active role in the Indian National Congress. 
It was only in 1920, however, that, partly under the-influ- 
ence of Mohandas Gandhi, he committed himself fully 
to the nationalist cause (see Gandhi, Mohandas Karam- 
chand). He took part in campaigns of direct action and 
was jailed twice. He also led the nationalist opposition 
within the Legislative Assembly that the British had es- 
tablished. In 1928, he prepared what has become known 
as the Nehru Report. This was the first attempt to pre- 
pare a constitution for an independent India. 

Jawaharlal Nehru (1889-1964) was Motilal Nehru’s 
son and India’s first prime minister. He had a long- 
lasting effect on the country's institutions and aspira- 
tions. He also played a major role in world affairs as one 
of the founders of the nonaligned movement. 

Nehru was born in Allahabad. He was sent by his fa- 
ther to Harrow, one of England's leading schools, and 
then to Cambridge University, where he took a science 
degree. He returned to India in 1912, and soon entered 


the nationalist struggle against the British. In 1920, he 
took part in the noncooperation movement. This was a 
turning point in his life in two ways. It brought him into 
contact with Mohondas Gandhi (see Gandhi, Mohan. 
das), to whom he remained close throughout his life, 
and it gave him direct experience of the levels of pov- 
erty that existed in the Indian countryside. From this 
time onward his whole life was dominated by the na- 
tionalist struggle. He was sent to prison on many occa: 
sions by the British. Nehru served as president of the In 
dian National Congress in 1929, 1936, 1937, and 1946, as 
well as after independence. 

Nehru played a key role in negotiating independence 
and was the obvious choice as prime minister in 1947, 
He held office with no serious challenge until his death | 
in 1964, and led the Congress Party to victory in three 
successive general elections. It was under Nehru's inspi- 
ration that India adopted a constitution which rejected _ 
religion in civic affairs and adopted parliamentary de- 
mocracy. He was also convinced that India could only 
progress economically by adopting a form of planning 
that would make the best use of modern science and 
technology. The Planning Commission that he estab- 
lished oversaw a series of five-year plans during which 
steel and other heavy industries were set up under state 
control. Nehru was determined to turn India into a so- 
cialist society, but he insisted that it had to be achieved 
through the democratic process, 

In the international sphere, Nehru worked with 
Egypt's leader Gamal Nasser and Yugoslavia’s Josip Tito 
to establish the nonaligned movement. Nehru also es: 
tablished friendly relations with the Soviet Union. This 
move led to some hostility towards India from the 
United States. The hostility was made worse by what 
India saw as a U.S. bias towards Pakistan. Initially, Nehru 
looked to China for friendship and cooperation, but the 
two giants of Asia gradually became rivals for the lead: 
ership of Asia. Border conflicts developed into full-scale 
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Jawaharlal Nehru (seen on 
the right in this photograph) 
was the first prime minister 
India. He served from 1947 
until his death in 1964 and 
played a major role in worl 
affairs. 


war in 1962. The war ended as a humiliating defeat for 
India, which cast a shadow over Nehru’s last years. He 
died after a stroke in May 1964. 

Not all of Nehru’s work has survived, especially in the 
economic field, where the large state-owned industries 
have been seen as a drag on growth. But even his fierc- 
est critics would recognize that modern India owes 
much to his vision and leadership. 

See also India, History of. 

Neilson, John Shaw (1872-1942), is rated by critics as 
Australia’s finest lyric poet. This achievement is espe- 
cially remarkable in view of Neilson’s unsophisticated 
background and limited experience. Neilson had poor 
eyesight and had to work long, hard hours. Because of 
these problems, he often found it difficult to write. 

Neilson said that he had to keep to simple rhymes 
and metres that he could remember until he had the 
chance to dictate them or write them down. He wrote 
much of his poetry in simple rhymed couplets or four- 
line verses. He rarely wrote long poems. As a result, his 
poetry seems simple. But his delicate handling of lan- 
guage and his unusual perception of colour produce ef- 
fective visual patterns and a high lyrical quality. 

Neilson had pronounced ideas on colour. To him, 
green meant youth; violet, death; red, violence; and 
white, innocence or childhood. This use of colour pro- 
duces startling and, at times, amusing descriptions. 

The poetry Neilson wrote is not greatly concerned 
with Australian landscape, but rather with the living 
things moving through it. He was particularly fascinated 
by birds and trees. His most popular and representative 
poem is “The Orange Tree.” 

Neilson did not try to expound any particular philoso- 
phy. He tried only to express his own ideas of beauty. 
His poetry was inspired by the bush, and it communi- 
cates his own feeling of the beauty of the bush, rather 
than providing a pictorial description. 

Neilson was born in Penola, South Australia. He re- 
ceived only a sketchy education and spent most of his 
life in the bush working at farming or at manual jobs. 
Nekton. See Ocean (The nekton; pictures). 

Nelson (pop. 47,391) is a city on the northern coast of 
the South Island of New Zealand. It stands at the head of 
Tasman Bay and is the chief port and only city in Nelson 
Province. The city is the market centre for an important 
tobacco, hop, and fruit-growing area. It is noted for its 
sunny climate and its fine beaches. 

Nelson has the Cawthron Institute, one of New Zea- 
land's leading agricultural research establishments, and 
Nelson College, one of the country's outstanding 
schools, Queen Victoria made Nelson a city in 1858. 
Nelson, Horatio (1758-1805), was Great Britain's great- 
est admiral and naval hero. He defeated the combined 
French and Spanish fleets at Trafalgar in the greatest 
naval victory in British history. His victory broke France's 
naval power, and established Britain's rule of the seas 
for the rest of the 1800s. 

Early life. Nelson was born at Burnham-Thorpe in 
Norfolk, on Sept. 29, 1758. His father was rector of the 
local church, and his-mother was a member of the fa- 
mous Walpole family. Nelson was a small, frail child. But 
he fell in love with the sea early in life, and made up his 
mind to be a sailor. He spent much time piloting small 
boats on the river near his home. When he was 12 years 
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old, his uncle, Gaptain 
Maurice Suckling, planned 
a voyage to the Falkland Is- 
lands. Nelson begged his 
family for permission to go 
along, and was finally al- 
lowed to do so. He owed 
much of his early training 
to Captain Suckling, who 
transferred him from time 
to time to ships engaged in 
different types of service. 
Suckling also encouraged 
him to study navigation 
and to practise sailing. 

Joins the Navy. At the age of 15, Nelson went aboard 
the Carcass as a coxswain. He served on that vessel in an 
expedition to the Arctic seas. On his return, he was sent 
to the East Indies on the Seahorse. On the East Indies 
voyage he caught a fever that seriously damaged his 
health, But he became a lieutenant in the Royal Navy at 
18. 

In 1779, when not yet 21, he was given command of 
the frigate Hinchinbrook. He was known as a capable of- 
ficer. His professional ability and his talent for getting 
along with his men helped him to rise rapidly in the 
service. A cruise to Central America brought on a sec- 
ond tropical illness and Nelson was sent home in feeble 
health. 

He was given duty on the North Sea as soon as he re- 
covered from the fever. He was then assigned to service 
in Canadian waters and developed a great fondness for 
Canada, where the climate strengthened his health. Nel- 
son was given command of the frigate Boreas, which 
was stationed in the West Indies in 1784. He spent three 
years there. 

Nelson married the widow of Josiah Nisbet, an Eng- 
lish doctor, in the West Indies in 1787. Prince William, 
who later became King William IV of England, gave the 
bride away at the wedding. Nelson was recalled from 
active service soon afterward. He remained on the re- 
tired list until soon after the outbreak of war with France 
in 1793. 

Wounded at Calvi. In 1793, he was placed in com- 
mand of the Agamemnon and sailed to join the Mediter- 
ranean fleet. This voyage began seven years of almost 
continual warfare at sea. Nelson was one of the British 
commanders who blockaded Toulon and captured Cor- 
sica. He was wounded at Calvi, on the Corsican coast, 
and lost the sight of his right eye. 

Nelson next distinguished himself at the Battle of 
Cape St. Vincent in 1797. He served under Admiral Sir 
John Jervis, who defeated the combined French and 
Spanish fleets. Nelson was made a Knight of the Bath for 
his part in this victory. He had become a rear admiral a 
week before the battle. A few months later, Nelson led a 
small landing party in an attack on the strongly fortified 
port of Santa Cruz de Tenerife in the Canary Islands. The 
attack was a bold gamble, but unlike others, it failed. 
The British were driven off with heavy losses and Nel- 
son's right arm was badly mangled up to the elbow. The 
arm had to be,cut off in a crude amputation in a pitching 
boat, and Nelson was invalided home to England in 
great pain. But he soon returned to duty. 
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Battle of the Nile. Napoleon, victorious in Europe, 
began to gather a French fleet for an expedition to con- 
quer Egypt. Nelson was sent to watch the French ships 
at Toulon, A storm came up, and under its cover the 
French fleet escaped. Nelson followed it in a long and 
tiresome pursuit. He finally cornered the French fleet in 
Abu Qir Bay. There he attacked and almost destroyed it 
on Aug. 1, 1798. This engagement is known to history as 
the Battle of the Nile. It cut off Napoleon's army in Egypt 
and ruined his Egyptian campaign. Napoleon was forced 
to desert his army in Egypt, and had to sneak across the 
Mediterranean in a tiny ship. The victory over Napoleon 
in the Battle of the Nile made Nelson famous. He was 
made Baron of the Nile and given a large sum of money 
by the state. 

Nelson was wounded again in this battle, and he went 
to Naples to recover. Lady Emma Hamilton, wife of Sir 
William Hamilton, the British Ambassador to Naples, fell 
in love with the battered, one-eyed, one-armed naval 
hero and became his mistress. Her influence over Nel- 
son became so great that he disobeyed his orders to 
leave Naples and join a squadron in the Mediterranean. 
It was Nelson's good fortune that no British defeat re- 
sulted from his refusal to leave Naples. Nelson was con- 
demned for his conduct, however, when he returned to 
England. 

Battle of Copenhagen. Nelson became a vice- 
admiral in 1801, and sailed for Copenhagen in the 
squadron of Admiral Parker, Great Britain had claimed 
the right to search neutral ships for contraband of war. 
Denmark refused to allow its ships to be searched. A 
council of war chose Nelson to make the attack on the 
Danish fleet. Admiral Parker later became doubtful of 
the outcome. He signalled Nelson to retire. Nelson 
clapped his telescope to his blind eye and studied the 
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signal. “I really do not see the signal,” he said to an aide, 
He ignored the order and turned what might have been 
a defeat into a great victory. After the battle, Nelson was 
given the title of viscount. 

Victory at Trafalgar. Nelson was made commander 
in chief of the fleet in May 1803. Sailing on the flagship 
Victory, he once more went in search of the French, He 
found the fleet at Toulon, but it slipped away from him, 
Nelson chased the French to the West Indies and back. 
It was more than two years before he was able to bring 
the French fleet to battle off Cape Trafalgar on the coast 
of Spain, on Oct. 21, 1805 (see Trafalgar). Nelson hoisted 
his famous signal, “England expects that every man will 
do his duty.” With only 27 vessels, he attacked the com- 
bined French and Spanish fleets. One of the great naval 
battles of all time followed. Napoleon’s fleet, which had 
a total of 33 warships, was destroyed. Nelson was 
wounded at the height of the battle. He was carried 
below with a bullet embedded in his spine. Nelson died 
during the battle, but he lived long enough to know that 
the British fleet had defeated the French and Spanish 
fleets. Nelson's last words were, “Thank God | have done 
my duty.” 

One of Nelson's great characteristics as a commander 
was his willingness to give full credit to his officers and 
men. After the Battle of Copenhagen, he refused an hon- 
our given him by the City of London because he alone 
was to be honoured. Nelson replied, “Never till the City 
of London thinks justly of the merits of my brave com- 
panions of the second of April can I, their commander, 
receive any attention from the City of London,’ The poet 
Robert Southey wrote of Nelson, “England has had many 
heroes. But never one who so entirely possessed the 
love of his fellow countrymen. All men knew that his 
heart was as humane as it was fearless . . . that with per- 
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fect and entire devotion he served his country with all 
his heart, and with all his soul, and with all his strength.” 

Nelson is perhaps best remembered today by the 
members of the British Navy. He was a fighter. “I am of 
the opinion that the boldest measures are the safest,” he 
once said. Nelson's frail body housed a great spirit. He 
was able to inspire men with his own courage and con- 
fidence. Nelson is a symbol of the United Kingdom's 
navy. 

Nelspruit (pop. 61,921) is an important town in the 
province of the Eastern Transvaal, South Africa. It lies in 
the Transvaal /owve/d (region of low-lying land) at the 
centre of the second-largest citrus farming area in 
southern Africa. For the location of Nelspruit, see South 
Africa (political map). 

The Nelspruit area was once a sheep farm run by a 
family named Nel. Their farm developed into a town 
after the railway from Pretoria reached it in 1891. The 
government of the South African Republic (Transvaal) 
established headquarters at Nelspruit for a few weeks 
during the Second Anglo-Boer War of 1899 to 1902. 
Neman River is a waterway in eastern Europe. The 
Neman—also called Memel, Nemunas, or Niemen—rises 
southwest of the city of Minsk in Belarus. It flows gener- 
ally westward through Belarus and Lithuania, and emp- 
ties into the Baltic Sea. 

The Neman flows 937 kilometres through a landscape 
of lakes and forests. Its chief tributaries are the Viliya, 
Shchara, Sheshupe, and Merkys rivers. The Neman is 
frozen from late November until March. During the rest 
of the year, it is used for floating timber. Barges can sail 
up the Neman for about 645 kilometres from its source. 
Adam on the river near the city of Kaunas, Lithuania, has 
a hydroelectric power plant. 

Nematoda, also called roundworms, is a group of 
slender, round worms. Individuals in the group are 
called nematodes. Their bodies are usually pointed at 
the ends. Some are so small they can be seen only 
through a microscope, and others grow to over 90 cen- 
timetres long. Males are usually smaller than females. 
More than 15,000 different kinds of nematodes have 
been described. 

Nematodes can be found in all habitats. Some live in 
soil and water, Many, such as the eelworm, live as para- 
sites in plants. Others, including hookworms, lung- 
worms, pinworms, trichinae, and filariae, live as para- 
sites in human beings, and such animals as dogs, sheep, 
and horses, 


Scientific classification. The nematode belongs to the phy- 
lum Nematoda. 


Related articles in World Book include: 


Eelworm Roundworm 
Hookworm Trichina 
Pinworm Vinegar eel 


Nematomorpha. See Horsehair worm. 

Nemean Games were one of the four ancient Greek 
national festivals. The others were the Isthmian Games, 
the Olympic Games, and the Pythian Games. 

The Nemean Games occurred every other year. They 
were held at the shrine of Zeus in Nemea, a valley in 
eastern Peloponnesus. They included athletic and musi- 
Cal contests. The first recorded Nemean Games took 
place in 573 B.C. 

Nemertina. See Ribbon worm. 
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Nemesis, a minor goddess in Greek mythology, was a 
personification of the spirit of vengeance. Nemesis 
made sure that no wrongdoer escaped punishment. As 
the one who avenged evil deeds, she was an instrument 
of justice in all matters. Today, the word nemesis means 
retribution, or an instrument of retribution. 

Nene, also known as Hawaiian goose, is a rare bird of 
Hawaii. It also is the official bird of Hawaii. Nenes meas- 
ure 56 to 66 centimetres long and are brown with long, 
buff-coloured neck feathers. They live in open country 
and feed chiefly on grass. The female lays three to six 
creamy-white eggs. In 1950, only about 50 nenes existed. 
Since then, the number of nenes has greatly increased 
due to breeding and protection programmes. 

Scientific classification. The nene is in the family Anatidae. 
It is Nesochen sandvicensis. 

See also Bird (picture: Birds of Oceanic Islands). 
Neoclassicism. See Classicism; English literature 
(The Augustan Age); Literature (The Age of Reason); 
Painting (The 18005); Sculpture (Sculpture from 1600- 
1900); Spanish literature (Neoclassicism); Drama 
(French neoclassical drama). 

Neocolonialism. See Colonialism. 
Neo-Darwinism. See Darwin, Charles R. (The influ- 
ence of Darwin's ideas). 

Neodymium is a chemical element with the symbol 
Nd. It is a metal belonging to the rare earth group. Its 
atomic number is 60, and it has an atomic weight of 
144.24. C. F. Auer von Welsbach of Austria discovered 
the element in 1885. He separated the so-called element 
didymium into neodymium and praseodymium. Neo- 
dymium melts at 1021 °C, and boils at 3074 °C. It has a 
density of 7.003 grams per cubic centimetre at 25 °C. The 
metal can be prepared by electrolysis of its halide salts, 
or by the reduction of these salts by alkaline earth met- 
als in the presence of heat. The ceramic industry uses 
salts of neodymium to colour glass and in glazes. The 
metal is present in misch metal, an alloy with many uses, 
and in the important Nd-YAG laser. 

See also Element, Chemical (tables); Rare earth, 
Neoimpressionism. See Seurat, Georges. 
Neolithic Period. See Prehistoric people (Changes 
in life style); Stone Age. 

Neo-Malthusianism. See Malthus, Thomas Robert. 
Neon is a chemical element that makes up about 1 part 
per 65,000 in the earth's atmosphere. The British chem- 
ists Sir William Ramsay and Morris Travers discovered it 
in the atmosphere while they were studying liquid air in 
1898. Ramsay had predicted the existence of this gas 
one year earlier. Ramsay and Travers named the gas 
neon, after the Greek word meaning new. 

Neon is used chiefly for filling lamps and luminous 
sign tubes. Its usual colour in lamps is bright reddish- 
orange. The addition of a few drops of mercury makes 
the light a brilliant blue. Many aeroplane beacons use 
neon light because it can penetrate fog. 

Commercially, neon is obtained as a by-product of 
liquid air manufacture. Neon liquefies under normal 
pressure at —246.048 °C, and it freezes at —248.67 °C. 
When air is liquefied at about —200°C, neon is left 
behind as a gas. Neon is expensive, but very little 
is needed for lamps. Signs use 1 litre per 65 to 100 
metres of tubing. Liquid neon is often used as a low- 
temperature refrigerant (cooling agent). 
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Neon signs brighten entertainment and shopping areas. This 
hotel in Las Vegas, U.S.A., has glowing signs to attract visitors. 
Shops often use neon signs to advertise products. 


Neon is a colourless, odourless gas. It does not react 
readily with other substances, though it may forma 
compound with fluorine. Neon is classed as a noble gas. 
Its symbol is Ne. It has the atomic number 10, and an 
atomic weight of 20.179. 

See also Electric light (Neon lamps); Noble gas. 
Neon tetra. See Fish (picture: Fish of tropical fresh 
waters), 

Neoplasm. See Tumour. 

Neoplatonism was a dominant school of philosophy 
from the A.D. 200's to the 500s. Neoplatonism, which 
means New Platonism, developed from the philosophy 
of Plato. It also absorbed elements of Pythagorean, Aris- 
totelian, and Stoic thought. Plotinus founded Neoplato- 
nism. Other leading Neoplatonists included Plotinus’ fol- 
lowers Porphyry and Proclus. 

The Neoplatonists developed their philosophy from 
Plato's theory of forms. According to this theory, all 
things that can be perceived are only imperfect copies 
of forms, which are their perfect essence. Knowledge 
comes from grasping with the mind the essential form 
of a thing, rather than from perceiving with the senses 
its many incidental qualities. Plotinus went beyond this 
theory to divide Plato's realm of forms into various levels 
of reality. Each level depends for its reality on those 
above it. 

Transcending all reality is The One, which is in itself 
unknowable. One cannot even say that The One js, be- 

cause The One is beyond being. But The One expands 
or “overflows” into the levels beneath it, as light shines 


through darkness, becoming dimmer as it goes. The 
highest level of reality is that of /nte/fect, in which forms 
exist as ideas beyond time and space. The next level, 
dimmer and less real, is that of Sou/. Next is the level of 
Nature, the dark realm of material bodies. Beneath these 
levels is Matter, which Plotinus describes as “not-being’ 
and as the principle of evil. We inhabit the lower levels 
but yearn to turn upward and return to the higher ones, 
Our souls can leave our bodies and “travel” to the realm 
of Intellect, where forms reside as ideas in the divine 
mind. 

The Neoplatonists believed that the purpose of phi- 
losophy is to escape from the attachment we feel to our 
bodies and physical environment. In this way, we 
achieve immortality by finding our true place in the 
world of forms. 

Neoplatonism was an important philosophical move: 
ment. Plotinus influenced Saint Augustine in developing 
his principles of Christian theology. Proclus’ views 
helped shape Christian negative theology, which points 
out the limits of human ability to comprehend a su- 
preme being. Neoplatonist thought influenced Near 
Eastern philosophy as early as the A.D. 400's. The Neo- 
platonic emphasis on spiritual, as opposed to physical, 
beauty was important to the idea of p/atonic love during 
the Renaissance. 

See also Plato; Plotinus; Philosophy (Plato; Neoplato- 
nism). 

Neoprene. See Rubber (Special-purpose rubbers). 
Neoptolemus was a Greek warrior during the Trojan 
War. He was also called Pyrrhus. His father was the 
Greek hero Achilles, After Achilles died in the war, 
Neoptolemus helped the Greeks defeat the Trojans. As 
the Greeks captured Troy, Neoptolemus mercilessly 
killed Priam, the aged Trojan king. 

Nepal is a country in south-central Asia. The highest 
mountain range in the world—the Himalaya—and a re- 
gion of hills and valleys cover about 80 per cent of 
Nepal. The Tarai (or Terai)—a flat, fertile river plain along 
Nepal's border with India—covers the rest of the coun- 
try. 

Kathmandu is the capital of Nepal and its largest city. 
Mount Everest, the highest mountain in the world, rises 
8,848 metres above sea level in the Himalaya on Nepal's 
border with Tibet, a region that is part of China. 


Facts in brief about Nepal 


Capital: Kathmandu. 

Official language: Nepali. 

Area: 140,797 km*. Greatest distances—east-west, 805 km; north- 
south, 241 km. 

Elevation: Highest—Mount Everest, 8,848 m above sea level. 
Lowest—46 m above sea level. k 

Population: Estimated 1996 population—20,813,000; density, i 
148 people per km*; distribution, 86 per cent rural, 14 per cen 
urban. 7987 census—15,022,839. Estimated 2001 population— 
23,340,000. 

Chief products: Cattle, maize, rice, oilseeds, wheat. 

National anthem: ‘Rashtriya Dhun” (National Anthem’). 

Flag: The flag has two crimson triangles trimmed in blue, one 
above the other. The top triangle features the moon and the 
lower one the sun, symbols of the long life of Nepal. It is the 
only nonrectangular country flag. See Flag (picture: Flags of 
Asia and the Pacific). 

Money: Currency unit—Nepalese rupee. One rupee = 100 
paisa. 


Nepal has a population of about 20 million and an 
area of 140,797 square kilometres. About 45 per cent of 
Nepal's people live in the Tarai. The rest of the people 
live in the hills and valleys region or in the mountains. 
Patches of farmland lie among the mountains of Nepal. 
These cultivated areas account for only about 10 per 
cent of the country’s mountainous area, but almost all of 
the mountain people live there. Nepal is poor and unde- 
veloped and has a high rate of disease. 

Government. Nepal is a constitutional monarchy. A 
prime minister serves as head of the government. The 
king serves as head of state and commander in chief of 
the armed forces. Nepal's parliament consists of a 60- 
member National Council and a 205-member House of 
Representatives. The people elect the representatives to 
five-year terms. Thirty-five members of the National 
Council are elected by the house, 15 members are 
elected by an electoral college, and 10 are appointed by 
the king. Members of the National Council serve six-year 
terms. The king appoints the leader of the majority party 
in the house as prime minister. The prime minister 
heads a council of ministers, who are appointed by the 
king on the advice of the prime minister. The council 
helps carry out the functions of government. 

Nepal is divided into 75 districts for purposes of local 
government. Each district is divided into cities and vil- 
lages. The people elect a committee and a committee 
head to administer each district, city, and village. 

The Supreme Court is Nepal's highest court. It con- 
sists of a chief justice and 14 judges. The chief justice is 
appointed by the king, upon recommendation of a con- 
stitutional council. The other judges are also appointed 
by the king, upon recommendation of a judicial council. 

People. Most Nepalese are closely related to the 
peoples of northern India. Other Nepalese are of Ti- 
betan descent. Still others are of mixed Indian-Tibetan 
descent. Most people live in small villages in two-storey 
houses made of stone or mud brick. 

About 90 per cent of Nepal's people work on the land. 
Most farms produce barely enough to support one fam- 
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ily. Nepalese farmers trade any surplus crops they grow 
for such important items as paraffin and salt. Other Nep- 
alese make their living as craftworkers, such as black- 
smiths, goldsmiths, shoemakers, and tailors. Still others 
work as merchants, for the government, or in tourism. 

The Sherpas and the Gurkhas, two Nepalese groups, 
are known for their special skills. The Sherpas, a Himala- 
yan people, have won fame as guides and porters for 
mountain-climbing expeditions. Sherpa men and 
women carry heavy loads up to high altitudes. Gurkhas 
are Nepalese soldiers in the British or Indian army. 

Hinduism is the official religion of Nepal. However, 
the Nepalese have combined the beliefs and practices 
of Hinduism with those of Buddhism. Buddha, the 
founder of Buddhism, was born in Nepal about 563 B.C. 
The Nepalese people celebrate the festivals of both 
Buddhism and Hinduism, and Buddhist shrines and 
Hindu temples are considered equally sacred. Many of 
the people of Nepal also worship local gods and spirits 
and consult shamans (witch doctors) in times of illness. 

Nepal has few doctors, and such diseases as cholera, 
leprosy, and tuberculosis occur frequently. Since the 
1950s, the government has greatly reduced malaria. This 
has enabled people from the mountains to settle in the 
Tarai, where malaria used to be widespread. 

Some Hindus in Nepal practise polygyny, a form of 
marriage in which a husband has more than one wife. 
Polyandry, the practice of a wife having more than one 
husband, occurs among some of the Tibetan groups in 
northern Nepal. In most such cases, the woman marries 
two or more brothers. The children who are born of 
such marriages regard the oldest husband as their fa- 
ther and his brothers as uncles. 

Illiteracy ranks as one of Nepal's most serious prob- 
lems. During the 1950's, the government began a pro- 
gramme to build schools and train teachers throughout 
Nepal. At that time, perhaps as few as 5 per cent of the 
people 15 years old or older could read and write. The 
programme has helped increase the percentage to 
about 20. Tribhuwan University is Nepal's only univer- 
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Kathmandu, Nepal's capital and largest city, lies at the foot of 
the Himalaya. Multistorey temples called pagodas, such as the 
ones shown above, line many of Kathmandu’s streets. 


sity. It includes a main campus in Kathmandu and many 
other campuses in the country. 

About half of the people speak Nepali—the country's 
official language—as their native tongue. Most of the 
rest of the people use Nepali as a second language. Ne- 
pali is related to the languages of northern India. More 
than 50 other languages and dialects are spoken. 

Land and climate. Nepal has three principal regions: 
(1) the Himalaya, (2) the hills and valleys, and (3) the Tarai. 
Differences in altitude give each region a different cli- 
mate. Each region also has its own kinds of wildlife. 

The Himalaya, in the north, covers much of Nepal. 
The mountains have long, harsh winters and short, cool 
summers. Steep river valleys cut through the glaciers 
and snow of the Himalaya. Forests cover the mountains 
up to the altitude of about 3,660 metres above sea level. 
Only grasses, lichens, and moss can grow in the cold, 

dry air above this altitude. Mountaineers in the Himalaya 
herd sheep and also long-haired oxen called yaks. Some 
people claim that a creature called the abominable 
snowman, or yeti, lives in the mountains (see Abomina- 
ble snowman). 


The hills and valleys lie south of the Himalaya. The 
valleys have a cool climate, and rain falls heavily in sum- 
mer. Winters are chilly but dry. Farmers on the hillsides 
and in the valleys grow many crops. The crops include 
maize, rice, millet, and wheat. The farmers tend herds of 
cattle, sheep, and goats. A wide variety of trees and 
bamboo grasses grows in thick forests in this region. 

The Tarai lies in southern Nepal. It has fertile farm- 
land. Farmers in the Tarai grow maize, jute, millet, mus- 
tard, rice, sugar cane, tobacco, and other crops. Live- 
stock reared there includes cattle and water buffalo, The 
Tarai has a tropical climate. Its jungles and swamps sup- 
port plentiful wild game, including crocodiles, ele- 
phants, deer, leopards, rhinoceroses, and tigers. 

Economy of Nepal depends almost entirely on farm- 
ing. Nepalese farmers attend small fairs and markets to 
trade their surplus crops for other items. Nepal has few 
railways or paved roads. The lack of good transportation 
facilities makes large-scale trade difficult. 

Roads link Nepal with India, and Nepal trades chiefly 
with that country. Nepal exports such produce as herbs, 
jute, rice, spices, and wheat. Principal imports include 
petrol, paraffin, machinery, metals and metal products, 
and textiles. 

Since the 1950s, large amounts of foreign aid have 
helped develop Nepal's economy. For example, China, 
Great Britain, India, Switzerland, and the United States 
have contributed money to Nepal. The foreign aid funds 
have helped construct roads, maintain health centres, 
and start small industries throughout the country. The 
Nepalese government spends about 255 million U.S. 
dollars annually on development projects. Approxi- 
mately 50 per cent of this money comes from foreign 
aid and loans. 

Gurkha soldiers employed in the British and Indian 
armies make a significant contribution to Nepal's econ- 
omy. The salaries and pensions paid to these Nepalese 
soldiers total more than 32 million U.S. dollars yearly. 


Porters on a mountain-climbing expedition carry heavy 
loads up a steep trail in Nepal. The country's rugged mountains 
attract thousands of climbers and hikers yearly. 


Money spent by visitors from other countries has 
helped improve economic conditions in Nepal. More 
than 150,000 tourists visit Nepal annually. 

Nepal has deposits of such minerals as coal, copper, 
gold, iron, and mica. However, the country has few 
mines. Nepal's greatest natural resources are its forests 
and rivers. The swift mountain currents produce hydro- 
electric power. 

History. Until the late 1700's, Nepal consisted of a 
number of small, independent kingdoms. About A.D. 
400, the Kathmandu Valley, where the Nepalese capital 
is now located, came to be called Nepal. Through the 
centuries, bands of conquerors, nomads, and refugees 
moved into Nepal. They came from Central Asia, India, 
and Tibet and were the ancestors of the Nepalese. 

In the mid-1700s, Prithwi Narayan Shah, a king from a 
small Nepalese kingdom called Gorkha,.began a military 
campaign to unify the country. By the time of his death 
in 1775, he had conquered most of what is now Nepal. 
He took the title of king of Nepal, and his descendants 
have served as monarchs ever since. 

In the early 1800's, Nepal fought a war against Great 
Britain. Nepal had attempted to expand its boundaries 
into northern India. A British trading company called the 
East India Company controlled much of India at that 
time, and British soldiers guarded India's borders. Great 
Britain declared war on Nepal in 1814 after Nepalese 
troops attacked a British outpost. 

The British expected an easy victory, but the Nepalese 
were accustomed to fighting in the mountains. The Brit- 
ish Army suffered heavy losses but finally defeated the 
Nepalese in 1816. After the war, Britain and Nepal be- 
came allies. The Gurkha soldiers of the Nepalese forces 
impressed the British, and Britain has recruited Gurkhas 
for its armies since that time. 

In 1846, a political leader named Jung Bahadur seized 
control of Nepal's government. He took the honorary 
title of Rana and declared that a member of his family 
would serve as prime minister from then on. 

Until 1951, members of the Rana family held complete 
control of the government. During this period, the king 
had no power, The Ranas dominated the army, impris- 
oned their opponents, and even killed rivals whom they 
considered dangerous. 

During the 1930's and 1940's, opposition to Rana rule 
grew in Nepal. A revolution began in Nepal in 1950. The 
revolution overthrew the government and restored the 
Monarchy to power under King Tribhuwan Shah in 1951. 

During the early 1950's, the government made various 
attempts to create a democracy in Nepal. King Tribhu- 
wan died in 1955, He was succeeded by his son, Mahen- 
dra. Mahendra criticized the rivalry among political par- 
ties in democratic systems. In 1960, he declared that 
Nepal needed a political system that would suit its tradi- 
tions. He dissolved the elected government that existed 
and took over power. Political parties were banned. In 
1962, he put into effect a constitution that established 
the panchayat system, in which most power is held by 
the monarch. 

Under Mahendra’s rule, the government stressed 
economic development, tourism, road construction, and 
hydroelectric power. Mahendra-died in 1972, and his 
son, Birendra, succeeded him as king. Birendra has con- 
tinued his father’s programmes. 
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In 1979, many Nepalese staged violent demonstra- 
tions, in part to demand a more democratic govern- 
ment. In response to the demands, Birendra allowed a 
national vote on the government system. By a narrow 
margin, the voters chose to continue Nepal's system. 

In 1990, violent demonstrations calling for more de- 
mocracy broke out again. The king lifted the ban on po- 
litical parties, and an interim government was formed. In 
November 1990, a constitution was approved that made 
Nepal a constitutional monarchy. In May 1991, demo- 
cratic multiparty parliamentary elections were held. The 
Nepali Congress Party won a majority of the seats in the 
House of Representatives. The Communist Party of 
Nepal finished second. 

Related articles in World Book include: 
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Nephritis, formerly called Bright's disease, is a gen- 
eral term for several inflammatory diseases of the kid- 
neys. Glomerulonephritis is the disease that is most 
often called nephritis. It involves an inflammation of the 
glomeruli (filtering units) of the kidneys. The inflamma- 
tion often reduces the amount of urine produced by the 
kidneys, causing waste products normally eliminated in 
the urine to accumulate in the body. Severe or persist- 
ent glomerulonephritis can cause serious, permanent 
damage to the kidneys. 

Most cases of glomerulonephritis follow an infection 
of the throat or skin caused by certain types of the bac- 
teria called streptococci. In some people, such infec- 
tions apparently cause the body to become allergic to 
the tissues of the glomeruli. The glomeruli may suffer 
serious damage as a result. If this damage occurs rap- 
idly, the condition is called acute glomerulonephritis. Ñ 
the damage continues over a period of years, the condi- 
tion is called chronic glomerulonephritis. 

Acute glomerulonephritis occurs mostly in children. 
Symptoms include facial swelling, fever, headache, high 
blood pressure, vomiting, and blood and proteins in the 
urine. There is no specific treatment. Nearly all patients 
recover from their first attack. 

Chronic glomerulonephritis develops mostly in 
adults. In most cases, the specific cause is unknown. 
Many cases involve only mild symptoms so that a per- 
son may not even know that he or she has the disease. 
For some patients, treatment with medications can stop 
or even reverse the damage. But for many others, 
chronic glomerulonephritis causes progressive, incur- 
able kidney damage. Advanced stages may lead to kid- 
ney failure and a potentially fatal condition called urae- 
mia (see Uraemia). To prevent advanced uraemia, 
doctors may connect the patient to a dialysis machine, 
which removes wastes from the blood. Treatment may 
also be done by ambulatory dialysis, in which the pa- 
tient manually drains and replaces abdominal fluids. In 
certain severe cases of chronic glomerulonephritis, doc- 
tors may perform a kidney transplant. 

See also Kidney; Tissue transplant; Bright, Richard. 
Nepia, George (1905-1986), one of New Zealand's 
greatest Rugby Union players, was the first Maori to 
gain an international reputation in this sport. He played 
for his country’s touring team, the A// Blacks, in 1924, 
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1925, 1929, and 1930. He represented New Zealand in 46 
international rugby matches. 

Nepotism is the practice of giving important political 
or business positions to members of one’s family. The 
word nepotism comes from the Latin word for nephew. 
Neptune was the god of the sea in Roman mythology. 
He had power over the sea and seafaring. For example, 
he could cause—or prevent—storms at sea. Neptune re- 
sembled the Greek god Poseidon. Like Poseidon, he was 
also the god of earthquakes and horses. 

The ancient Romans were a seafaring people and im- 
ported much of their food and other necessities by ship. 
As ruler of the sea, Neptune thus had an important role 
in their daily life. Sea travel was dangerous in ancient 
times, and Roman sailors prayed to Neptune for safe 
voyages. After their return, sailors often showed their 
gratitude by dedicating a valuable object to Neptune. 

Neptune was the son of Saturn and Ops (called Cro- 
nus and Rhea by the Greeks). He married the sea nymph 
Amphitrite, and they had a son, Triton, who was half 
man and half fish. Triton played an important role in 
many ancient legends about the sea. 

Neptune appears in a famous episode at the begin- 
ning of the Aeneid, an epic by the Roman poet Virgil. In 
this epic, Neptune calms a storm that had threatened to 
destroy the fleet of the Trojan hero Aeneas. Many an- 
cient and modern seascapes feature Neptune, Amphi- 
trite, and Triton. Artists portray Neptune as a man carry- 
ing a trident (three-pronged spear). Some show him 
riding in a chariot pulled by sea horses and accompa- 
nied by dolphins. Many fountains, notably the Trevi 
Fountain in Rome, include a statue of Neptune. One of 
the planets is named after him. 

See also Poseidon; Triton. 

Neptune is one of the two planets that cannot be seen 
without a telescope. Neptune is about 30 times as far 
from the sun as is Earth. Pluto is the only planet farther 
from the sun than Neptune. But every 248 years Pluto 
moves inside Neptune's orbit for about a 20-year period, 
during which it is closer to the sun than Neptune. Pluto 
crossed Neptune's orbit on Jan. 23, 1979, and will remain 
within it until March 15, 1999. 

Neptune's diameter is about 49,100 kilometres, or al- 
most 4 times that of Earth, The planet is about 17 times 
as massive (heavy) as Earth, but is not so dense as Earth 
(see Mass; Density). It has eight satellites (moons), As- 
tronomers have also detected several tings around Nep- 
tune. 

Neptune travels around the sun in an elliptical (oval- 
shaped) orbit. Its mean distance from the sun is about 
4,504,300,000 kilometres. Neptune goes around the sun 
once about every 165 earth-years, compared to once a 
year for Earth. As Neptune orbits the sun, it spins on its 
axis, an imaginary line through its centre. Neptune's axis 
is not perpendicular (at an angle of 90°) to the planet's 
path around the sun. The axis tilts about 30° from the 
perpendicular position (see Planet [illustration: The axes 

of the planets}. Neptune spins around once in about 16 
hours and 7 minutes. 

Surface and atmosphere. Scientists believe that 
Neptune is made up chiefly of hydrogen, helium, water, 
and silicates. Silicates are the minerals that make up 
most of Earth's rocky crust, though Neptune does not 
have a solid surface like Earth. Thick clouds cover Nep- 


tune’s surface. The interior of the planet begins with; 
region of heavily compressed gases. Deep in the inte. 
rior, these gases blend into a liquid layer that su 
the planet's central core of rock and ice. The tilt of 
tune’s axis causes the sun to heat the planet's north 
and southern halves alternately, resulting in seaso; 
temperature changes. 

Neptune is surrounded by thick layers of clouds 

rapid motion. Winds blow these clouds at speeds upt 
1,100 kilometres per hour. The clouds farthest from 
Neptune's surface consist mainly of frozen methane. § 
entists believe that Neptune's darker clouds, which lie 
below the clouds of methane, are composed of hyd 
gen sulphide. 
_ A dark region about the size of Earth appears in pl 
tographs of Neptune. This dark area, called the Grea 
Dark Spot, consists of violently swirling masses of gas 
that resemble a hurricane. The high winds and the 
shape of the Great Dark Spot are similar to those oft 
Great Red Spot on Jupiter. 

Satellites and rings. Neptune has eight known 
lites. Only two of them—Triton and Nereid—can be 
by telescopes on the earth. The other six satellites and 
several rings around the planet were discovered by th 
U.S. Voyager 2 spacecraft in 1989. f, 

Triton, Neptune's largest satellite, is about 2,705 kil 
metres in diameter and about 355,000 kilometres from 
Neptune. It is the only major satellite in the solar syste! 
that orbits in a direction opposite to that of its planet. 
Triton has a circular orbit and travels once around 
tune every six days. Triton may once have been a lal 
comet that travelled around the sun. At some point, 
Neptune's gravity probably captured the comet, and it 
became a satellite of Neptune. Scientists have discov- 
ered evidence that volcanoes on Triton once spewed | 
slushy mixture of water and ammonia. This mixture | ; 
now frozen on Triton’s surface. Triton has a surface ten 
perature of —235° C, the coldest known temperature 
the solar system. Some volcanoes on Triton remain ac 
tive, shooting crystals of nitrogen ice as high as 10 kilo* 
metres above the moon’s surface. Nereid is much 
smaller than Triton, measuring only about 340 kilome” 
tres across. It travels in a long, elliptical orbit at an aver 
age distance of 5.6 million kilometres from Neptune. — 

Neptune has three conspicuous rings and one faint 
ring. All of these rings are much fainter and darker th 
the rings of Saturn. They appear to consist of particl 
dust. Neptune's outer ring is unlike any other plane 
ring in the solar system. It has three curved segments 
that are brighter and denser than the rest of the ring. 
Scientists do not know why the dust is spread unevenly 
in the ring. i 


Satellites of Neptune 
ont hs f satellite 

Designation aka a P lon 
1989 N6 48,000 54 
1989 N5 50,000 80 
1989 N3 53,000 150 
1989 N4 62,000 180 
1989 N2 74,000 190 
1989 NI 118,000 400 
Triton 355,000 2,705 
Nereid 5,513,000 340 


Neptune at a glance 

Neptune, shown in blue in the diagram, is the 
eighth closest planet to the sun. The ancient 
symbol for Neptune is shown on the right 


Distance from the sun: Shortest—4,465,600,000 km; 
Greatest—4,546,100,000 km; Mean—4,504,300,000 km. 

Distance from the earth: Shortest—4,313,000,000 km; 
Greatest—4,683,000,000 km. 

Diameter: 49,500 km. 

Length of year: About 165 earth-years. 

Rotation period: 16 hours and 7 minutes. 

Temperature: —214° C. 

aimoapere: Hydrogen, helium, methane, and acety- 
lene. 

Number of satellites: Eight. 


Discovery. Neptune was discovered by means of 
mathematics before being seen through a telescope. As- 
tronomers had noticed that Uranus, which they thought 
was the most distant planet, was not always in the posi- 
tion they predicted for it. The force of gravity of some 
unknown planet seemed to be influencing the motion 
and position of Uranus. 

In 1843, John C. Adams, a young English astronomer 
and mathematician, began working to find the location 
of the unknown planet. Adams predicted the planet 
would be about 1.6 billion kilometres farther from the 
sun than Uranus. He completed his remarkably accurate 
work in September 1845. Adams sent it to Sir George B. 
Airy, the Astronomer Royal of England. But Airy did not 
look for the planet with a telescope. Apparently, he 
lacked confidence in Adams. 

Meanwhile, Urbain J. J. Leverrier, a young French 
mathematician unknown to Adams, began working on 
the project. By mid-1846, Leverrier also had predicted 
Neptune's position. He sent his predictions, which were 
similar to those of Adams, to the Urania Observatory in 
Berlin, Germany. Johann G. Galle, the director of the ob- 
Servatory, had just charted the fixed stars in the area 
where the planet was believed to be. On Sept. 23, 1846, 
Galle and his assistant, Heinrich L d’ Arrest, found Nep- 
tune near the position predicted by Leverrier. Today, 
both Adams and Leverrier are credited with the discov- 
ery. The planet was named after Neptune, the Roman 
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sea god. In August 1989, the Voyager 2 spacecraft pro- 
vided the first close-up views of Neptune and its satel- 
lites and rings. 

See also Planet; Solar system. 

Neptunium is an artificially created element with 
chemical symbol Np. Its atomic number is 93. Its most 
stable isotope has an atomic weight of 237 and a half-life 
of 2 million years (see Radioactivity [Half-lifel). Neptu- 
nium was discovered by Edwin M. McMillan and P. H. 
Abelson at the University of California, U.S.A., in 1940. It 
was first produced by bombarding uranium with slow 
neutrons. Neptunium produced in this way is unstable 
and decays to form an isotope that can be used for nu- 
clear fission. Scientists have created much neptunium in 
nuclear reactors and have studied its physical and 
chemical properties. Neptunium metal has a density of 
20.25 grams per cubic centimetre at 20° C. It melts at 
639°C. 

Nereids were 50 beautiful sea nymphs who attended 
the sea divinities Poseidon and Amphitrite. They were 
the daughters of the sea goddess Doris and of Nereus, 
called the Old Man of the Sea. The Nereids lived under 
the sea and surfaced to dance in the waves. Their leader 
was Thetis, mother of the hero Achilles. Other famous 
Nereids included Psamathe and Galatea. See Nereus; 
Andromeda. 

Nereus was a kindly old sea god in Greek mythology. 
The poets Homer and Hesiod called him the Old Man of 
the Sea. 

Like other sea deities, Nereus had the gift of proph- 
ecy and the ability to change shapes. He foretold the fall 
of Troy in the Trojan War. The Greek hero Heracles 
(Hercules in Latin) captured him while he slept and held 
him fast as he rapidly changed forms. After Nereus fi- 
nally resumed his original shape, he told Heracles 
where to find the garden of the Hesperides (see Hesper- 
ides). The hero then let him go. With the sea goddess 
Doris, Nereus fathered 50 lovely sea nymphs called the 
Nereids (see Nereids). 

Neri, Saint Philip (1515-1595), was the founder of the 
Oratorians, and a reformer of Rome during the Counter 
Reformation. Pope Gregory XIII recognized his group of 
priests as the Congregation of the Oratory in 1575. Neri, 
a popular leader, also won over cardinals and popes to 
his unusual methods of reform. He was born in Flor- 
ence, Italy. 

Nerina, Nadia (1927- _), a ballerina, won acclaim in 
many parts of the world for the brilliance of her danc- 
ing. She was the first ballerina of the Royal Ballet, a Brit- 
ish ballet company, to appear with the Bolshoi and Kirov 
ballets in the Soviet Union. One of her greatest roles 
was Lise in La Fille Mal Gardée, which the choreogra- 
pher Frederick Ashton created specially for her. 

Nerina was born in Cape Town, South Africa. She 
studied ballet in London under Marie Rambert. Nerina 
joined the Sadler's Wells Ballet in 1946 and the Royal 
Ballet in 1947. 

Nernst, Walther Hermann (1864-1941), a German 
physical chemist, won the 1920 Nobel Prize in chemistry 
for his formulation of the third law of thermodynamics 
(see Thermodynamics). His measurements of the spe- 
cific heats of substances at low temperatures proved 
this law to be valid. Nernst was born in Briessen, Ger- 
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Nero (A.D. 37-68) was a Roman emperor who reigned 
from A.D. 54 until his death 14 years later. His rule is 
best known for a fire that destroyed much of Rome in 
A.D. 64. Nero built the Golden House, a colossal palace, 
in the centre of the burned-out area. There were ru- 
mours that Nero had started the fire so he could build 
the palace. But he blamed the Christians, then an unpop- 
ular group in Rome, and persecuted them. 

Nero was born in Antium. His given and family names 
were Lucius Domitius Ahenobarbus. His father, Gnaeus 
Domitius Ahenobarbus, was a nobleman. Nero's mother 
was Agrippina the Younger, the great-granddaughter of 
Emperor Augustus. Nero's father died when Nero was 
still a child, and Agrippina married Emperor Claudius in 
A.D. 49. Claudius adopted Nero as his eldest son, nam- 
ing him Nero Claudius Caesar Drusus Germanicus. In 
A.D. 53, Nero married Octavia, Claudius’ daughter by a 
previous marriage. The next year, Claudius died. Many 
historians believe that Agrippina poisoned him so that 
Nero could become emperor. 

At first, Nero permitted two respected advisers to di- 
rect state affairs, These advisers were Seneca, a philoso- 
pher and writer, and Burrus, a military officer. But Nero 
began to assume his own power in A.D. 59. That year, he 
had Agrippina murdered. In A.D. 62, Burrus died, and 
Seneca retired from political life. Soon afterward, Nero 
divorced Octavia and then had her killed so he could 
marry Poppaea Sabina. Nero killed her a few years later. 
He also executed many Roman senators because they 
questioned his actions. These executions and Nero's 
scandalous life made him increasingly unpopular with 
the upper classes. A plan to overthrow Nero failed, and 
more aristocrats were killed in A.D. 65. 

Nevertheless, most of Rome's provinces were well 
governed and peaceful. Nero's military commanders put 
down rebellions in Britain and Judea and reasserted 
Rome's right to choose the king of Armenia. 

In A.D. 68, the Greeks revolted against Nero's cruel re- 
gime. He took his own life soon afterward. 

See also Agrippina the Younger; Petronius, Gaius; 
Seneca, Lucius Annaeus, 

Neruda, Pablo (1904-1973), a Chilean poet, won the 
1971 Nobel Prize for literature. Many critics consider 
Neruda the finest Latin-American poet of his time. His 
use of surrealistic, violent, subconscious imagery and 
highly personal symbols makes his poetry sometimes 
difficult to understand. His works communicate a sense 
of universal chaos. 

Neruda was born in Parral, Chile. His real name was 
Neftali Reyes. Several volumes of his poetry were pub- 
lished before he was 20. His volumes of poems include 
Crepusculary (1923), Twenty Poems of Love and One 
Desperate Song (1924), and Residence on Earth (1931, 
1935). His A New Decade: Poems (1958-1967) was pub- 
lished in 1969. /s/a Negra, a collection of autobiographi- 
cal poems, was published in 1982, after his death. 

Neruda served in the Chilean diplomatic service asa» 
consul and ambassador. 
Nerval, Gérard de (1808-1855), was a French poet. 
His charm, odd behaviour, periodic mental disorders, 
and mysterious suicide made him a hero typical of the 
romantic movement. Critics consider him a major vision- 
ary poet, 

Nerval believed in metempsychosis, the passing of a 


soul at death from one body to another. In Les Chiméres 
(1854), a collection of sonnets, this belief underlies maj 1y 
obscure references to the legendary past which contrib: 
ute to the haunting beauty of the poems, His search fo) 
the eternal feminine ideal is reflected in the short stori 
of Les Filles du Feu (1854), notably in “Sylvie” He was 
born in Paris. ; 
Nerve. See Nervous system. 
Nerve gas. See Chemical-biological-radiological 
warfare. 
Nervi, Pier Luigi (1891-1979), was an Italian archite 
and engineer. His designs reflect his belief that practi 
industrial structures should be beautiful and elegant 
through simplicity of design. Nervi was trained as an en 
gineer, and he felt that architectural beauty could be de 
rived from mathematical calculations rather than from 
aesthetic considerations. Nervi became noted for his ~ 
graceful use of reinforced concrete. He developed a 
number of structural techniques utilizing concrete. 
Nervi was born in Sondrio. His first major work was a 
stadium completed in Florence in 1932. Nervi's other — 
buildings include two Sports Palaces designed for the 
1960 Summer Olympic Games in Rome, and the Palace” 


Nervi's Little Sports Palace was designed for the 1960 Sum- 
mer Olympics in Rome. The arena shows Nervis skill in creatii 
large-scale reinforced concrete structures. 


of Labour (1961) in Turin. For other pictures of Nervis 
designs, see Rome (picture: The Sports Palace) and the 
introduction to Architecture, 

Nervous breakdown js a term often used to refer to 
anything from fatigue caused by overwork to a severe 
mental illness, It has no precise medical meaning. Psy- 
chiatrists and others who study and treat mentally ill pa 
tients do not use the term, It is used by those who be- 
lieve it is an accepted medical term, or who want to 
avoid using the term “mental illness.” The original idea 
behind the term was that mental symptoms were caused 
by a failure of the nerves to function properly. $ 

See also Mental illness. 


Nervous system is an internal communications net- 
work that enables an animal to adjust to changes in its 
environment. Almost all animals, except the simplest 
kinds, have some type of nervous system. 

Animals without a backbone have a nervous system 
that ranges from a simple net of nerves to a highly or- 
ganized system of nerve cords and a primitive brain. In 
human beings and other animals with backbones, the 
nervous system consists of the brain, the spinal cord, 
and the nerves. This article deals mainly with the human 
nervous system. 

The human nervous system—especially the highly de- 
veloped brain—makes people different from all other 
animals. The human brain functions much like a compli- 
cated computer that enables people to speak, solve dif- 
ficult problems, and produce creative ideas. 

The nervous system provides pathways by which in- 
formation travels from a person's surroundings to the 
brain. The brain then sends instructions to various mus- 
cles via other pathways so that the body can respond to 
the information. The nervous system also regulates in- 
ternal functions, such as breathing, digestion, and heart- 
beat. All of a person's movements, sensations, thoughts, 
and emotions are products of his or her nervous system. 


How the nervous system works 


The nervous system is made up of billions of special 
cells called neurons or nerve cells, Cordlike bundles of 
neuron fibres are called nerves. The nerves form a net- 
work of pathways that conduct information rapidly 
throughout the body. 

A person's reaction to a situation may take only an in- 
stant, but it involves many complicated processes within 
the nervous system, For example, what happens in the 
nervous system of a person who sees a wild tiger and, 
an instant later, turns and runs away? 

Specialized neurons called receptors are located in 
the ears and eyes and the other sense organs of the 
body. The receptors translate events in a person's 
surroundings—such as the sight of a tiger—into nerve 
Messages, which are known as impulses. Nerve im- 
Pulses travel along nerve fibres at speeds of 1 to 90 me- 
tres per second. 
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The receptor cells in the eyes respond to light rays 
that reflect off the tiger and translate the rays into a pat- 
tern of nerve impulses. These impulses then travel 
through neurons called sensory neurons and associa- 
tion neurons, The sensory neurons carry information 
from receptors in the sense organs to the association 
neurons, which are located in the brain and within the 
spinal cord. 

The neurons in the brain receive the impulses, ana- 
lyse and interpret the message, and decide what action 
should be taken. A message consisting of the sight of a 
wild tiger is, of course, interpreted as danger. The per- 
son’s brain immediately sends out a message—“Run!” — 
in the form of nerve impulses. 

Next, the impulses travel through motor neurons. 
These nerve cells carry messages from the brain to the 
muscles and glands, which are called effectors. The ef- 
fectors carry out the brain's instructions. Thus, the leg 
muscles respond and the person runs away. At the same 
time, the brain sends messages to various other parts of 
the body. For example, it sends messages to the heart to 
beat faster and send more blood to the leg muscles. 


Divisions of the nervous system 


The nervous system has three main parts, the central 
nervous system, the peripheral nervous system, and the 
autonomic nervous system. Each of these parts has spe- 
cial functions. 

The central nervous system functions as a “main 
switchboard’ that controls and coordinates the activities 
of the entire nervous system. The central nervous sys- 
tem consists of the brain and the spinal cord. 

The brain is an extremely complicated organ. It con- 
sists of three principal parts, the cerebrum, the cerebel- 
Jum, and the brain stem. This article provides basic in- 
formation about the brain. For more detailed informa- 
tion on the brain and how it works, see the World Book 
article on Brain. 

The cerebrum makes up about 85 per cent of the 
brain and is the most complex part. It is above the cere- 
bellum and the brain stem and almost surrounds them. 
Human beings have a highly developed cerebrum that 
directs their hearing, sight, and touch and their ability 


em enables us to adjust to changes in our surroundings. Such neurons (nerve 
cells) as the receptors in the eyes translate information from the environment into nerve impulses. 
the impulses to association neurons in the brain and spinal cord. Motor 

s from the brain to muscles, internal organs, and other body parts. 
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The human nervous system has three main parts: (1) the cen- 
tral nervous system, (2) the peripheral nervous system, and (3) 
the autonomic nervous system, which consists of Sympathetic 
and parasympathetic divisions. This simplified diagram shows 
only major nerves. It illustrates peripheral nerves Only on the left 
Side of the figure and autonomic nerves only on the right. 


to think, use language, and feel emotions. The cerebrum 
is also the centre of learning, 

The cerebellum, which is about the size of an orange, 
is slightly above the brain stem. It helps maintain the 
body's sense of balance and coordinates muscular 
movements with sensory information, 

The brain stem is a stalklike structure that is con- 
nected to the spinal cord at the base of the skull. The 
brain stem contains neurons that relay information from 
the sense organs, Many neurons that regulate automatic 
functions, such as balance, blood pressure, breathing, 
and heartbeat, are also in the brain stem. 

The spinal cord is a cable of neurons that extends 
from the neck about two-thirds of the way down the 
backbone. The backbone surrounds and protects the 
spinal cord. The spinal cord contains pathways that 
carry sensory information to the brain, It also has path- 


ways that relay commands from the brain to the motor 
neurons. 

The peripheral nervous system carries all the mes. 
sages sent between the central nervous system and the 
rest of the body. The peripheral nervous system consists 
of 12 pairs of nerves that originate in the brain, plus 31 
pairs of nerves of the spinal cord. These cranial and spi 
nal nerves serve as “telephone wires” that carry mes- 
sages to and from every receptor and effector in the 
body. 

The autonomic nervous system is a special part of 
the peripheral nervous system. The autonomic nervous 
system regulates such automatic bodily processes as 
breathing and digestion without conscious control by 
the brain. This constant regulation enables the body to 
maintain a stable internal environment. 

The autonomic nervous system has two parts, the 
sympathetic system and the parasympathetic system. 
The sympathetic system responds to the body's needs 
during increased activity and in emergencies. The ac- 
tions of the sympathetic system include speeding up the 
heartbeat, sending additional blood to the muscles, and 
enlarging the pupils of the eyes to use all available light. 

The parasympathetic system, in general, opposes the 
actions of the sympathetic system. The parasympathetic 
system's functions include slowing down the heartbeat, 
diverting blood from the muscles to the stomach and in- 
testines, and contracting the pupils of the eyes. The bal- 
ance of activity between the two systems is controlled 
by the central nervous system. 


Parts of a neuron 


A neuron has three basic parts, the ce// body, the 
axon, and the dendrites. A thin nerve membrane sur- 
rounds the entire cell. 

The cell body of a neuron is a ball-shaped structure 
about 0.025 millimetre wide. Each neuron cell body is a 
centre for receiving and sending nerve impulses. The 
cell body is also responsible for making proteins and 
using energy for the maintenance and growth of the 
nerve cell. 

The vast majority of neuron cell bodies are within the 
central nervous system, where incoming messages are 
combined and outgoing messages are produced. The 
few neuron cell bodies outside the central nervous sys- 
tem are grouped into clusters called ganglia. The best 
known ganglia are in the autonomic nervous system. 

The axon, also called the nerve fibre, is a tubelike & 
tension of a neuron cell body. The axon is specialized to 
Carry messages. An axon of one neuron may have 
enough branches to make contact with as many as 1; 
other neurons, 

Most axons in the central nervous system are less 
than 1 millimetre long. However, many axons in the pe 
ripheral nervous system are longer, and some are much 
longer. For example, the axons that extend from the spi- 
nal cord to the muscles in the feet may be 75 to 100 cen 
timetres long. 

The structures commonly called nerves are actually 
bundles of axons lying next to one another in a cordlike 
formation. Nerves can be made up of the axons of motor 
Neurons or sensory neurons, or of both. 

Some axons are covered by a sheath of a white, fatty d 
substance called myelin. The myelin increases the sp€®' 


Neurons and nerves 
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A neuron, /eft, has three basic parts. The cell body serves as the control centre for the cell's activi- 


ties. The axon is a tubelike extension that carries messages. The dendrites are shorter extensions 
specialized to receive messages. A nerve, right, consists of a cordlike bundle of axons from several 
neurons. The nerve shown runs from the spinal cord to a muscle. 


Axon from 
another neuron 


of impulses along the axons. Myelin also causes the dis- 
tinction between the grey matter and white matter in the 
nervous system. Grey matter consists largely of unmy- 
elinated axons (axons without myelin sheaths) and neu- 
ron cell bodies, White matter is made up mostly of 
axons that have white sheaths of myelin. Myelin is 
formed in the peripheral nervous system by Schwann 
cells, which are special supporting cells that surround 
the axons. In the central nervous system, supporting 
cells called glia produce myelin. 

The dendrites of a neuron are branching, tubelike 
extensions of the cell body that form a pattern resem- 
bling the limbs of a tree. Most neuron cell bodies have 
about six main dendrites, each of which is two or three 
times as thick as the axon of the cell. The distance be- 
tween the cell body and the tips of the dendrites is 
about 0.5 millimetre. 

Dendrites are specialized structures for receiving im- 
Pulses, mostly from the axon of another neuron. Den- 
drites and axons do not quite touch each other. In al- 
Most all cases, they are separated by an extremely 
Narrow space called the synaptic cleft, over which nerve 
impulses are transmitted. These places where one neu- 
ron communicates with another are called synapses. 


How messages are routed 


Simple pathways. Much of the work of the nervous 
system depends upon established pathways between 
neurons. These pathways are called neural circuits. The 
simplest kind of neural circuit is a reflex. A reflex is an 
automatic and involuntary response to a stimulus. Sim- 
ple reflexes do not involve the brain. Impulses in a reflex 
action follow a simple pathway that goes through the 
spinal cord and links a receptor and an effector. 

One of the simplest reflexes is the knee jerk reflex. A 


tap on the tendon below the kneecap stretches the mus- 
cle there, and this action stimulates special receptors to 
produce an impulse. The impulse travels through a sen- 
sory neuron, over an axon to the spinal cord, and 
through a synapse to a motor neuron. There, a second 
impulse is generated. The second impulse travels over 
the axon of a motor neuron back to the muscle that was 
stretched. The impulse causes the muscle cells to con- 
tract and the leg to jerk. 

Complex pathways. Many reflexes are more compli- 
cated. They involve at least one association neuron be- 
tween the sensory and motor neurons. The association 
neuron, in turn, may be connected with many complex 
neural pathways, some of which may lead to the brain. A 
common but complex reflex is involved in withdrawing 
from a painful stimulus. For example, if a person steps 
ona sharp object, the immediate response is to lift the 
foot. In addition, association neurons stimulate the mus- 
cles of the other leg to adjust and maintain balance. In- 
terconnecting neural pathways to the brain also may be 
stimulated so that the person becomes aware of what 
has happened. 

Reflexes alone cannot account for the vast number 
and variety of actions performed by human beings. Peo- 
ple, as well as some other kinds of animals, can learn 
new behaviour patterns. Voluntary muscular movements 
necessary for learning new skills travel along complex 
nerve pathways that extend from the brain throughout 
the body. Complicated actions, such as riding a bicycle 
or walking, eventually can be performed without con- 
stant, conscious control after they have been learned. 


How neurons carry impulses 


During the 1800s, scientists discovered that nerve im- 
pulses involve electrical charges. They assumed a nerve 
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impulse was simply an electric current flowing through 
nerves. By the 1900's, researchers had learned that dif- 
ferent concentrations of certain ions in neurons and in 
their surrounding fluids create a potential electrical 
charge. It was also learned that nerve cell membranes 
have pores that allow only certain substances to pass 
through. Scientists then theorized that a nerve impulse 
was an electrochemical process controlled by the nerve 
cell membrane. 

In the 1930, researchers developed techniques to 
test the membrane theory of nerve conduction, which is 
the theory discussed in this section. This theory is the 
accepted explanation of how neurons carry impulses. 

The beginning of an impulse. A nerve cell mem- 
brane has special protein molecules that control the 
opening and closing of its pores. When at rest, the 
membrane keeps the concentration of sodium ions in 
the neuron very low. The membrane also keeps the con- 
centration of potassium ions and negative organic ions 
much higher in the cell than in the surrounding fluids. 
These differences in ion concentration make the inside 
of the neuron more negative than the outside, and so 
the membrane is said to be polarized. The resulting volt- 
age difference across the membrane is called the rest- 
ing potential. 

A chemical, electrical, or mechanical stimulus applied 
to a neuron can affect the membrane’s porosity and 
change the resting potential. The stimulus can cause the 
membrane’s pores to open and allow more sodium ions 
into the cell. The increase in sodium ions makes the in- 
side of the cell positively charged, and this voltage 
change is called a depolarization. 

When a stimulus causes a neuron to depolarize, the 
neuron is said to fire. The firing of a neuron is the begin- 


ning of a nerve impulse. A stimulus must be of a certain 
intensity, called the threshold voltage, for a neuron to 
fire. 

All impulses from a particular neuron have the same 
size and duration, no matter how large the stimulus that 
caused the neuron to fire. The fact that neurons fire at 
maximum strength or not at all is called the a//-or- 
nothing phenomenon. The brain probably detects the 
intensity of a stimulus by the frequency of impulses gen- 
erated and the number of nerve fibres stimulated. 

Conduction along the axon. The inside of an axonis 
filled with a solution that can conduct electric charges 
as a current. Depolarizations in one area of an axon 
spread through the solution to neighbouring areas all 
along the axon. This wave of depolarizations is called an 
action potential. 

If the axon of a neuron has no myelin sheath, the 
nerve impulse sweeps continuously along the axon, like 
fire along a firework fuse. But in a myelinated axon, 
nerve impulses can occur only at the nodes of Ranvier. 
The nodes of Ranvier are areas along an axon where the 
myelin sheath is interrupted at regular intervals. The im- 
pulse hops from node to node. 

Transmission across synapses. Certain chemicals, 
called neurotransmitters, transmit nerve impulses 
across synapses. When an impulse reaches the end of 
an axon, a neurotransmitter is released into the synaptic 
cleft. The neurotransmitter moves to the dendrites of the 
next nerve cell and causes certain pores of the nerve 
membrane to open. lons move through these pores, and 
a voltage change, called a postsynaptic potential, results. 

The postsynaptic potential is either excitatory or in- 
hibitory. An excitatory postsynaptic potential spreads to 
the axon of a nerve cell and tends to produce another 


Transmission of a The transmission of a nerve impulse is an electrochemical process. Most experts believe the neu- 


nerve impulse 


ron membrane controls this process by selectively allowing ions to enter and leave the cell. These 


diagrams show how a motor neuron carries a message from an association neuron to an effector. 


A resting neuron is po/ar- 
ized—that is, its inside is more 
negative than its outside. The 
membrane maintains the po- 
larity by restricting the flow of 
ions in and out of the cell. 


The impulse begins when 
neurotransmitters from the 
association neuron change 
the porosity of the motor neu- 
rons membrane. This change 
results in depolarization. 


The impulse spreads down 
a myelinated axon as the de- 
polarization hops from one 
node of Ranvier to the next. 
The impulse shown has gone 
nearly halfway down the axon. 


Chemical transmitters are 
released by specialized struc- 
tures when the impulse gets 
to the neuron’s end. These 
chemicals stimulate the effec- 
tor, in this case a muscle. 
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action potential. An inhibitory postsynaptic potential 
tends to prevent the axon from producing another ac- 
tion potential. Not every impulse that reaches a synapse 
is transmitted to the next neuron. The synapses thus 
help regulate and route the constant flow of nerve im- 
pulses throughout the nervous system. 


Disorders of the nervous system 


The nervous system can be damaged by injury and 
disease. Axons in the central nervous system cannot re- 
grow after being damaged, but nerves in the peripheral 
nervous system may recover. Severely damaged nerve 
cells that die cannot be replaced. 

Most neurons that perform a specific job are 
grouped together in the brain. Because of this grouping 
arrangement, called /ocalization of function, damage to 
one area of the brain may affect only certain abilities and 
leave others intact. In some cases, undamaged areas of 
the brain gradually assume control of functions lost 
when another area of the brain was damaged. This ac- 
tion is called recovery of function. 

The most common serious disorder of the nervous 
system is stroke. A stroke occurs if the blood supply to a 
certain area of the brain is cut off, resulting in the death 
of nerve cells. Stroke victims may lose the ability to per- 
form functions controlled by the damaged area of the 
brain, such as speaking or moving a limb. Stroke victims 
may eventually recover some lost functions. But if respi- 
ration or some other vital function is affected, a stroke 
can be fatal. 

The most common infectious diseases that affect the 
nervous system are mild virus infections that last only a 
few days and may produce headaches. More serious in- 
fectious diseases, such as encephalitis and meningitis, 
are caused by certain bacteria, viruses, or other mi- 
crobes. Encephalitis is an inflammation of the brain, and 
Meningitis is an inflammation of the membranes cover- 
ing the brain and the spinal cord, See Encephalitis; 
Meningitis. 

The cause of multiple sclerosis, a disease of the nerv- 
ous system, is not known. Multiple sclerosis causes 
axons in various areas of the central nervous system to 
lose their myelin sheaths. As a result, these axons cannot 
conduct nerve impulses properly. 

Another disorder of the nervous system is epilepsy. 
Victims of epilepsy suffer seizures that can cause mus- 
cle convulsions and a change in, or loss of, conscious- 
ness. An epileptic seizure occurs if most of the neurons 
in one area of the brain produce bursts of impulses at 
the same time. Doctors prescribe drugs to reduce the 
number of seizures or to prevent them completely. 

Before the development of vaccines to prevent polio- 
myelitis, this virus disease of the nervous system was 
widespread. The polio virus can destroy motor neurons 
in the spinal cord and brain stem, leading to paralysis in 
some cases, 

Some disorders of the nervous system can lead to 
Mental illness or mental retardation. For information 
about these conditions, see the articles on Mental ill- 
ness and Mental retardation. 


The nervous system in other animals 


In vertebrates. All vertebrates, including other mam- 
mals, as well as amphibians, birds, fish, and reptiles, 


Nestorian Christians 85 


have nervous systems much like the human nervous sys- 
tem. The neurons that make up the nervous systems of 
these animals are about the same size and shape as 
human neurons. 

The size of a specific area of the brain may indicate 
the importance of the function of that area for the ani- 
mal. For example, dogs have a larger and better devel- 
oped area for smell than do human beings. In contrast, 
human beings have a larger and more highly developed 
cerebral cortex than other animals. The cerebral cortex 
is the outer surface of the cerebrum, where such com- 
plicated skills as delicate motor control and the use of 
language are coordinated. 

In invertebrates. Most species of invertebrates that 
consist of more than one cell have some sort of nervous 
system. Many of the neurons of these animals are larger 
than human neurons. In hydras and some other simple 
invertebrates, the nervous system may be a nerve net, in 
which nerve cells are spread throughout the organism. 
There is no distinction between axons and dendrites in 
nerve net systems, and impulses travel in all directions 
from the point of stimulation. 

Other invertebrates, including worms and insects, 
have more complicated, centralized nervous systems. 
These systems consist largely of concentrations of neu- 
rons that form a nerve cord, Ganglia along the cord 
serve as centres for organizing and integrating various 
activities of the animals, Clusters of ganglia in the front 
end of the body act as a primitive “brain.” Many insects 
also have such ganglia in the thorax region. These gan- 
glia coordinate motor activities. The mechanisms of 
nerve impulses and synaptic potentials in higher inver- 
tebrates are the same as those in the human nervous 
system. 

Related articles in World Book include: 


Amyotrophic lateral sclerosis Palsy 

Bell's palsy Paralysis 
Biofeedback Parkinson's disease 
Brain Plexus 
Cerebrospinal fluid Poliomyelitis 
Depressant Prion 

Epilepsy Reflex action 

Heart Sciatica 

Human body Senses 
Huntington's disease Shingles 

Multiple sclerosis Spine 

Neuritis Stroke 
Neurofibromatosis Tay-Sachs disease 
Neurology Tourette syndrome 


Nesbit, Edith (1858-1924), was an English novelist, 
poet, and writer of stories for children. The best- 
remembered of her children’s stories are The Treasure 
Seekers (1899), Five Children—and It (1902), and The Rail- 
way Children (1906). Her novels and poems never gained 
as much recognition as her stories for children, Edith 
Nesbit was born in London. 

Ness, Loch. See Loch Ness monster. 

Nest is a place an animal prepares for raising its young. 
See Animal (Animal homes); Ant (Nests); Bee (The hon- 
eybee colony); Bird (Building a nest; pictures: Kinds of 
bird nests); Bird’s-nest soup; Hornet; Squirrel (Homes); 
Wasp. 

Nestor. See Messenia. 

Nestorian Christians are members of a religious 
sect that was prominent in the A.D. 400s. They follow the 
teachings of Nestorius, who was bishop of Constantino- 
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ple. They believe that Jesus united in Himself two per- 
sons: the Word and the man. But these two persons 
were so closely united that they could almost be re- 
garded as one. Nestorian doctrine does not recognize 
Mary as the mother of God. It teaches instead that Mary 
gave birth to a man who was the instrument of divinity, 
but was not divinity itself. 

In A.D. 431, a Roman synod condemned Nestorius. He 
eventually died in exile. The sect continued to flourish in 
Arabia, Syria, and Palestine, and had missions in China, 
India, and Egypt. But it split into two groups in the 
1500's. One group, now known as the Chaldean Chris- 
tians, transferred its allegiance to the Roman Catholic 
Church. The other group maintained its old traditions, 
Net is an open fabric. It is produced by knotting or 
looping together yarns, cords, wires, or other materials 
so that there are spaces left between the points where 
the material intersects. Today, most nets are made of 
cotton, nylon, or polyester, but some nets are made of 
silk. 

There are many kinds of nets and they have a wide va- 


Some kinds of nets 


Tulle ballet skirt 


Cargo net 


riety of uses. For example, such household items as cur- 
tains, hammocks, tablecloths, and bedspreads are often 
made of net. Many sports, including tennis, volleyball, 
basketball, hockey, and soccer, feature nets. A type of 
light, fine net called tu/le is used in ballet costumes and 
in veils. Cargo is often loaded onto ships by means of 
coarse, heavy nets. Heavy nets also play an important 
role in the fishing industry. Some fishing nets weigh as 
much as 4,500 kilograms and are as long as 600 metres, 

It is thought nets were first made about 13,000 years 
ago. Early societies made nets by hand from a variety of 
vegetable fibres such as bark, cotton, and coconut, or 
from animal tissues. They used the nets primarily to 
catch fish and keep hair in place. Nets continued to be 
handmade until the mid-1700's, when they began being 
manufactured on warp-knitting machines. These devices 
knit lengthwise stitches and produce a flat fabric. Today, 
most nets are made on bobbinet machines or raschel 
knitting machines. 

See also Fishing industry (How fish are caught); Lace; 
Textile (Kinds of fabrics). 


Nets range from light, delicate tu/le to heavy, coarse cargo nets and fishing nets, The photographs 
below show various nets being used in work and leisure activities. 


Netball is a game for single-sex competition, played 
mainly by women and girls. Two teams, each of seven 
players, take part ina match. The players of each team 
pass the ball among themselves by throwing or bounc- 
ing it. The players in each team try to get the ball into a 
half-circle, called a goal circle, at the end of the court 
that they are attacking. They pass it to one of the two 
players in the team who may shoot a goal. One of these 
two players—called goal shooter and goal attack— 
scores a goal when she throws the ball so that it passes 
downwards through a ring about 3 metres from the 
ground. The team scoring the greater number of goals 
wins. 

Netball court and equipment. Court surfaces 
should be hard, but the material used varies among 
countries. Asphalt is the best material. The court is di- 
vided into thirds—two goal thirds and a centre third. The 
goal circles are in the goal thirds, and are 9:75 metres in 
diameter. The centre circle is in the centre third, and is 
0914 metre in diameter. 

The goal posts, which may be made of wood, metal, 
or concrete, stand on the middle of each goal line. The 
ball is made of leather or moulded rubber. It is from 685 
to 710 millimetres in circumference and weighs 395 to 
455 grams. It should be firmly inflated. 

The game. An international match lasts for one hour 
and is divided into four periods called quarters. In 
school and club matches, a match may consist of two 
halves, each of 20 minutes. There are seven players in a 
team: goal shooter, goal attack, wing attack, centre, 
wing defence, goal defence, and goalkeeper. Players 
may play only in specific areas according to their posi- 
tions. Players are penalized if they enter the wrong area. 
Two umpires control the game and decide whether any 
tules have been broken. 

The game begins with a centre pass from one centre 
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Player, who stands in the centre circle. Before play 
Starts, all players except the centre with the ball may 
move. But the centre who does not have the ball may 
Move only within the centre third, and the other players 
only within the goal thirds. To begin the game, the cen- 
tre with the ball passes it to another player in her team, 
who must catch or touch the ball in the centre third. The 
game is restarted with a centre pass after each goal is 
scored, and after an interval. The two centre players take 
turns making these centre passes throughout the game. 
Attacking play. The team with control of the ball is 
attacking. The players run and dodge into spaces sO that 
they can make a series of passes toward their goal. They 
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To score goals, one of the two attacking players who can enter 
the shooting circle throws the ball through the ring. 


may throw or bounce the ball to any member of their 
team, in any direction, but they may not pass it over two 
of the lines that divide the thirds. The player receiving 
the ball must be within her own area. Players may not 
run with the ball, nor hold the ball for longer than three 
seconds. The aim is for the goal shooter or goal attack 
to receive the ball in the shooting circle, shoot at goal, 
and score. 

Defensive play. The team not in possession of the 
ball is defending. There are two main methods of de- 
fence. One method is to mark an opponent and prevent 
her from getting free or receiving a ball thrown to her. 
The other method is to intercept an opponent's throw or 
shoot at goal. Players may not make personal contact 
with an opponent nor come within 09 metre of an op- 
ponent who has the ball. The penalty for this offence is a 
penalty pass or shot. 

History. Netball was invented in the United States as 
an indoor exercise. It was taken to England where it be- 
came popular in the late 1900s. 

The All England Netball Association was formed in 
1926. Its headquarters are in Hitchin, Hertfordshire, Eng- 
land. The International Federation of Netball Associa- 
tions formulated international rules in 1960. These were 
amended and simplified in 1975, and are revised every 7 
to 8 years. The Federation, which has more than 30 
members, organizes a world tournament every four 
years. Teams from Australia and New Zealand have 
been outstandingly successful in these world champion- 


ships. 


Canals add to the scenic beauty of Amsterdam and other cities in the Netherlands. 
They also serve as waterways and help drain the country’s low-lying land. 


Netherlands 


Netherlands is a small country on the North Sea in 
northwestern Europe. The Netherlands is often called 
Holland, though this name actually refers to only one 
part of the country. The people of the Netherlands call 
themselves Ho/landers or Nederlanders. However, in 
English-speaking countries, the people are known as the 
Dutch. 

"God created the world, but the Dutch created Hol- 
land,” according to an old Dutch saying. More than two- 
fifths of the country's land was once covered by the sea, 
or by lakes or swamps. The Dutch “created” this land by 
pumping out the water. In these drained areas, called 
polders, are the richest farmlands and largest cities of 
the Netherlands. Amsterdam, the capital and largest city, 
is on a polder, Buildings in Amsterdam stand on 
wooden or concrete piles (posts) driven deep into the 
soggy ground. The Netherlands is famous for its many 
canals. In Amsterdam, the land is drained by more than 
100 canals. 

To make a polder, the Dutch build a dyke (also 
spelled dike) around the area to be drained of water. 
The water is pumped into a series of canals that flow 
into the North Sea. Windmills were once used to run the 
pumps, but electric motors have replaced most of them. 
Most of the polders are below sea level, so they have no 
natural drainage. As a result, the pumping must be con- 
tinued after the polders are built. 

The Zuider Zee, once a large bay, was cut off from 
the sea in 1932 by a dyke 32 kilometres long. This devel- 
opment changed the Zuider Zee into a freshwater lake 
called the IJsselmeer. Since then, much of the lake has 
been drained to make several large polders. This project 
has added 1,838 square kilometres of land for new 
farms and cities. 


The people of the Netherlands have great pride in 
their long battle against the sea. They take extreme care 
to protect their hard-won land, and are famous for keep- 
ing their homes, towns, and fields clean and neat. Land 
is especially valuable to the Dutch because the Nether- 
lands is one of the most densely populated countries in 
the world. 

Most of the Netherlands is flat, though it has some 
uplands. Many canals cut through the country. They not 
only drain the land, but also serve as waterways. 

Dairy farming is the most important form of agricul- 
ture in the Netherlands, The processing of dairy prod- 
ucts is a major branch of Dutch manufacturing. 


Facts in brief about the Netherlands 


Capital: Amsterdam. 

Seat of government: The Hague. 

Official language: Dutch. 

Area: 41,523 km®, including 7,929 km? of inland water. Greatest 
distances—north-south, 315 km; east-west, 269 km. Coastline- 
367 km. 

Elevation: Highest—Vaalser Berg, 321 m above sea level. Low- 
est—Prins Alexander Polder, 6.7 m below sea level. 3 

Population: Estimated 1996 population—15,612,000; density, 
376 people per km?; distribution, 89 per cent urban, 11 per 
cent rural. 1977 census—13,060,115. Estimated 2001 popula- 
tion—16,181,000. i 

Chief products: Agricu/ture—flowers and flower bulbs, pigs, 
milk, potatoes, sugar beet, wheat. Manufacturing—chemica!s, 
dairy products, electronic equipment, iron and steel, petro- 
leum products, processed meats, transportation equipment. 
Mining—natural gas, petroleum, salt. l 

aeea anthem: “Wilhelmus van Nassouwe” (‘William of Nas 
sau’). 

Money: Currency unit—guilder. One guilder=100 cents. 


Government 


The Netherlands is a constitutional monarchy. It has a 
democratic government that is based on the Constitu- 
tion of 1814. The Constitution establishes a king or 
queen as the head of state, but gives the monarch little 
real power. The monarch names all appointed govern- 
ment officials on the advice of various government bod- 
ies. The monarch also signs all laws that are passed by 
the parliament. 

A queen has served as the monarch of the Nether- 
lands since 1890, when King William III died. Queen 
Beatrix became the monarch in 1980. She replaced 
Queen Juliana, her mother, who retired, Dutch mon- 
archs, unlike those of other countries, are not crowned. 
Instead, they are inaugurated. 

The national government of the Netherlands meets in 
The Hague, though the capital is Amsterdam, which is 
55 kilometres away. Invading French troops captured 
Amsterdam in 1795 and made it the capital. The Dutch 
restored their government in The Hague in 1814. The 
Hague houses the International Courts of Justice. 

The Netherlands is part of the Kingdom of the Nether- 
lands. The kingdom also includes the Netherlands 
Antilles—two groups of islands in the Caribbean Sea— 
and the island of Aruba, which is also located in the Car- 
ibbean Sea. These islands formerly made up a Dutch 
colony. Both the Netherlands Antilles and Aruba have an 
appointed governor and a Cabinet headed by a prime 
minister, Both Cabinets are responsible to a one-house 
legislature, whose members are elected by the people 
of the islands. 


Government in brief 


Form of government: Constitutional monarchy. 

Political divisions: 12 provinces. 

Head of state: King or queen. 

Head of government: Prime minister, appointed by the mon- 
arch. The prime minister heads a Cabinet, also appointed, 
which runs the government departments. If the Cabinet and 
the parliament cannot agree, either the Cabinet resigns, or the 
parliament is dissolved and a new election is held. 

Parliament (called the States-General): First Chamber—75 mem- 
bers, who are elected by the provincial legislatures to 6-year 
terms; Second Chamber—150 members, who are elected by 
the people to 4-year terms. Each house of parliament ap- 
Proves or rejects proposed laws. However, only the Second 
Chamber can propose or amend bills. Legislation is also pro- 
posed by the monarch on the advice of the Cabinet. 

Provincial and municipal government: Councils elected by 
the people to 4-year terms. The number of members varies 
according to population. In the provinces, the chief executive 
is an appointed commissioner. In the cities and towns, the 
chief executive is an appointed burgomaster. Chief executives 
both in provinces and in cities and towns are appointed by 
the monarch. 

Courts: All judges are appointed by the monarch for life. They 
can be removed from office only by the highest court, the 
High Court of the Netherlands. The High Court has 17 judges 
a Consists of three chambers—for civil, criminal, and tax 

es, 

Voting age: 18. 

Political parties: Christian Democratic Appeal, Labour Party, 
poeple rany for Freedom and Democracy (also called Lib- 

arty). 

Armed forces: Army, navy, and air force, with a total of about 
105,000 men and women. Men are required to serve from 14 
to 17 months in the armed forces after reaching the age of 19. 


Parliament buildings in The Hague are the home of the two 
houses of the States-General, the Dutch parliament. 


The coat of arms has old 
symbols of the Dutch royal 
family. The sword and arrows 
represent strength in unity. 


The Dutch flag dates from 
about 1630. Until then, an or- 
ange stripe was at the top in- 
stead of a red one. 


Queen Beatrix is the Dutch head of state. Her husband, Claus 
von Amsberg, right, became Prince Claus of the Netherlands 
after their marriage. 


The Netherlands is about the same size as Switzerland. 
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The Netherlands is one of the most densely popu- 
lated countries in the world. It has more than 450 people 
per square kilometre. Nevertheless few areas ever seem 
to be overcrowded. The Dutch keep their tidy homes, 
busy cities, and small farms as neatly arranged and spar- 
kling clean as possible. 

The Netherlanders are known for their good fellow- 
ship, called gezelligheid. This cosy friendliness, as well 
as Dutch orderliness, helps make life pleasant in the 
thickly populated country, The Dutch enjoy family gath- 
erings to celebrate such occasions as birthdays and an- 
niversaries. When families or friends gather, rich choco- 
lates and pastries are often served. 

The Dutch carry on their continuous battle against the 
sea—to “create” land and protect it from flooding—with 
courage and attentiveness. Perhaps because of the small 
size of their country, the Dutch are interested in the 
events of foreign countries. Almost all the people speak 
at least one foreign language. 

Population. About 9 out of every 10 people in the 
Netherlands live in urban areas. For the total population 
of the Netherlands, see the Facts in brief table with this 
article. 

About 40 per cent of the people in the Netherlands 
live in two coastal provinces—Noord-Holland (North 
Holland) and Zuid-Holland (South Holland). In these 
provinces are the three largest Dutch cities—Amster- 
dam, Rotterdam, and The Hague. Fourteen other cities 
have populations above 100,000. See the separate arti- 
cles on the Dutch cities listed in the Related articles at 
the end of this article. Almost all of the people in the 
Netherlands are of Dutch ancestry. The largest non- 
Dutch groups include people from Indonesia, Morocco, 
Suriname, and Turkey. 

Religion. Roman Catholics and Protestants each 
make up about 35 per cent of the Dutch population. The 
majority of Protestants belong to the Dutch Reformed 
Church. Members of the royal family traditionally be- 
long to this church, but it is not an official state church. 
About a quarter of the Dutch are not members of any 
church. 

Traditionally, Protestants, Catholics, and non-church 
members organized their lives to remain as separate as 
possible. This voluntary segregation involved separate 
schools, trade unions, farm organizations, newspapers, 
broadcasting companies, and political parties. Since the 
1950s, the segregation has been slowly breaking down, 
particularly among young people. 

Holidays and recreation. The Dutch exchange gifts 
on St. Nicholas’ Eve, December 5, instead of at Christ- 
mas. The children believe that Saint Nicholas visits their 
homes with presents for good boys and girls. A man 
dressed like a bishop represents Saint Nicholas and 
rides through the streets. In Amsterdam, he arrives by 
steamship and is greeted by ringing bells and cheering 
crowds. 

During the 1600’, the Dutch took the custom of Saint 
Nicholas’ visit with them to America. There, the English 
settlers changed his Dutch nickname, Sinterklaas, to 

Santa Claus (see Santa Claus). 

On Palm Sunday, young people in Dutch villages sing 
Easter songs and carry lighted lanterns on their way to 


People 


the market place for music and dancing. On Easter Sun: 
day, children and adults play games with coloured eggs. 
Many sports events are held on Easter Monday. 

The Dutch celebrate Queen's Day, the birthday of for- 
mer Queen Juliana, on April 30 with local parades, 
games, and flea markets. Most towns hold a kermis (fair) 
with carnival attractions and other entertainment. 

The people of the Netherlands are famous for grow- 
ing tulips and other bulb flowers, and they hold many 
spectacular flower festivals each spring. Long parades of 
floats covered with blue, pink, red, and yellow blossoms 
wind through the towns near the bulb fields. Homes and 
lawns along the way are also decorated with beautiful 
floral designs. 

The canals that carry water from the land are also 
used for ice skating, an extremely popular sport. But the 
Netherlands has mild winters, and the people do not 
have thick ice for skating as often as they would like. 
When the ice is hard enough, schools sometimes close 
to let the children skate. The Dutch greatly enjoy watch- 
ing the Eifstedentocht. The Elfstedentocht is an ice- 
skating race held on the canals of the northern province 
of Friesland if the ice is hard enough. The 200-kilometre 
racing course connects all 11 cities of the province. 

Clothing. Most Netherlanders wear clothing similar 
to that worn in most other Western countries. People in 
farm areas and fishing villages sometimes wear the fa- 
mous Dutch wooden shoes called k/ompen. These 
shoes are noisy, but they protect the feet from damp 
earth better than leather shoes do. The Dutch do not 
wear wooden shoes in their homes. They leave them 
outside and change to leather shoes. 

Dutch national costumes also include full trousers for 
the men, and full skirts and lace caps for the women. 
They are still worn in a few regions, including the is- 
lands of Zeeland, the coastal fishing communities, and 
the towns of Staphorst and Spakenburg. See Clothing 
(picture: Traditional costumes). 

Language. The Dutch language is part of the Ger- 
manic language group. Many English words, including 
brandy, skate, skipper, and yacht, have been adapted 
from Dutch. The people of the northern province of 
Friesland speak Frisian, another Germanic language. 
Most Netherlanders also speak English or German, an 
many of them speak several foreign languages. 

Education. Dutch law requires children from the agè 
of 6 to 16 to go to school. All schools, including reli- 
gious schools, that meet national educational standards 
receive government funds. These standards, which are 
set by law, include courses of study and the hiring of 
teachers. 

The Netherlands has no general secondary school 
programme. Instead, it has several kinds of secondary 
schools. Each kind trains students for a special purpose 
such as university work, advanced study in various inst 
tutes, or jobs in business or industry. 

All the universities are supported almost completely 
by the government. Tuition fees are low, and many uni- 
versity students receive some form of government ald, 
The University of Amsterdam, with about 25,000 stu- 
dents, is the largest university. The State University of 
Leiden, founded in 1575, is the oldest. 


Arts. The Netherlands has produced some of the 
world’s greatest painters. During the 1600's, the coun- 
trys Golden Age, masterpieces were painted by Pieter 
de Hooch, Frans Hals, Rembrandt, Jacob van Ruisdael, 
and Jan Vermeer. At that time, most European artists 
painted only for churches, nobles, or royalty. But Dutch 
artists painted ordinary people and things, and many 
Dutch businessmen bought these works to beautify 
their homes. Later Dutch painters included Vincent van 
Gogh and Piet Mondrian. See Painting (The Renaissance 
in Flanders; The 1600's and 1700's; pictures). 
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The Dutch enjoy reading and support many writers. 
But Dutch literature is little known outside the Nether- 
lands and few works have been translated. The most im- 
portant Dutch writer was Joost van den Vondel. Others 
include Willem Bilderdijk, Louis Couperus, Constantijn 
Huygens, and “Multatuli” (Eduard Douwes Dekker). 

The Netherlands has produced few noted composers. 
Among the better-known ones were Willem Pijper and 
Jan Pieterszoon Sweelinck. Several Dutch cities have 
fine symphony orchestras. The Concertgebouw Orches- 
tra of Amsterdam is world famous. 


Street performers entertain a crowd in Amsterdam. Busy Am- 
sterdam is the capital and largest city of the Netherlands, and it 
isan important commercial centre of Europe. 


A flower market in Amsterdam offers a variety of blooms. 
Flowers and flower bulbs are important products of the Nether- 
lands, They are exported to countries throughout the world. 


Masterpieces of Dutch art 
attract visitors to the Rijks- 
museum in Amsterdam. The 
Netherlands has produced 
some of the world’s greatest 
painters, including the old 
masters Rembrandt, Jan Ver- 
meer, and Frans Hals, and the 
great modern artists Vincent 
van Gogh and Piet Mondrian. 
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Land regions. The Netherlands has four main land Land regions 
regions: (1) the Dunes, (2) the Polders, (3) the Sand Plains, of the 
and (4) the Southern Uplands. Netherlands 

The Dunes rise 4.5 to 7.5 metres above sea level. This 
region curves in a line along the entire North Sea coast 
of the Netherlands. In the north, the line consists of the 
West Frisian Islands. The line is unbroken in the centre, 
but is broken in the south by wide river outlets. The 
sandy Dunes region cannot support farming, and few 
trees grow there. 

The Polders lie mostly below sea level, and are pro- 
tected from the sea by the sand dunes or by dikes. The 
Prins Alexander Polder, the lowest point in the Nether- 
lands, lies about 6 metres below sea level. The Polders 
region forms over two-fifths of the country. It consists of 
flat, fertile areas of clay soils once covered by the sea, or 
by swamps or lakes. It has the country’s most productive 
farmlands and largest cities. 

The Sand Plains lie less than 30 metres above sea 
level in most places. In the southwest, the region rises 
higher. Low, sandy ridges cross the plains and create a 
rolling landscape. The soil is naturally infertile, but ferti- 
lizers make farming possible. Pine forests cover much of 
the region. A broad valley of clay soils marks the 
courses of the Maas (or Meuse) River and of 
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"Does not appear on map; key shows general location. 
+Populations are for municipalities that may include some rural areas as well as the city or town. 
* Population of metropolitan area, including suburbs. 
Source: 1983 official estimates. 
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The long battle against the sea 


For hundreds of years, the Dutch have been “cre- 
ating’ areas of land called polders by pumping 
out the water that covered them. The map on the 
right shows the development of polders since 
1300, The straight line between Den Helder and 
Zwolle indicates the area represented horizon- 
tally on the diagram below the map. The diagram 
shows how dikes keep water from polders. 


Dikes pounded by heavy seas off the Nether- 
lands must be strengthened from time to time. 
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The polders region has the richest farmland in the Netherlands. Canals that drain The Afsluitdijk, a dike 32 kilometres long 
away water also irrigate the fertile soil of the region. Tulips and many other flowers separates the North Sea, /eft, and the wa 


are grown there commercially. 


ters of Ijsselmeer. 
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branches of the Rhine River. These rivers are important 
waterways, and canals connect them with other rivers 
and canals to form a transportation network. 

The Southern Uplands form the highest land region. 
The highest point, Vaalser Berg, rises 321 metres near 
Maastricht. The region has naturally fertile soils, and 
much fruit is grown in orchards there. 

Delta. Much of the southwestern part of the Nether- 
lands consists of islands and peninsulas in the North 
Sea. These marshy areas make up a delta formed by the 
Maas and Schelde rivers and branches of the Rhine 
River, In 1953, a storm broke through the dikes in this 
region. The sea flooded over 151,800 hectares, and over 
1,800 people drowned. In 1958, work began on the Delta 
Project to prevent a similar disaster. This project was 
completed in 1986. It includes a series of massive dams, 
which connect the islands and prevent the sea from 
flooding the region. Enormous floodgates allow salt 
water and natural tides to enter the protected area. This 
preserves the natural environment and the fishing econ- 


omy of the delta. During storms, the floodgates can be The Sand Plains of the Netherlands are a low, mostly flat re- 
closed, gion with some ridges. Dairy cattle graze in pastures there, 


Climate 


en. 
The Netherlands has a mild, damp climate, largely be- 4 A TWN ` 
cause the country is on the sea. In winter, the sea is not J i a yas 
so cold as the land. In summer, it is not so warm. As a 
result, west winds from the sea warm the Netherlands in 
winter, and cool it in summer. In addition, winds carry- 
ing moisture from the sea make the skies over the coun- 
try extremely cloudy. The clouds shield the land from 
the heat of the sun. Temperatures average from 16° to 
i Cin summer, and rise to a little above —1° C in win- 
er, 

The country has no mountains to block the winds, so 
there are no great differences of climate from area to 
area. The extreme southeast, which is the highest part of 
the Netherlands, is also the wettest. It receives a yearly 
average of more than 86 centimetres of precipitation 
(rain, melted snow, and other forms of moisture). An av- 
erage of 69 centimetres a year falls on the islands of 
Zeeland province and along the central Dutch-German 
border. Summer is the wettest season, but precipitation 
is fairly evenly distributed throughout the year. Brief 
showers, however, may fall as often as every 30 minutes 
in some regions. 

North Sea storms are heaviest in the coastal areas of 
the Netherlands, These storms have broken dikes and 
Caused flooding, sometimes with great loss of life. The 
Northern and western regions receive most of the mist Strong sea winds req 
from the sea. The mist is heaviest in winter. 


uire sunbathers at the beach resort of 
Scheveningen to have chairs that also serve as shields. 
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The Netherlands’ economy is technically advanced 
and highly industrialized. Skilled workers have made 
possible manufacturing industries such as electronics 
and chemicals. Modern farming techniques have made 
the Netherlands’ small amount of farmland highly pro- 
ductive. Because the country is small and has few natu- 
ral resources, it depends heavily on foreign trade. Dutch 
industries import most raw materials, and export fin- 
ished products, Shipping, banking and other financial 
services, and tourism are also important to the Dutch 
economy. 

The importance of foreign trade to the Netherlands 
makes the country a strong supporter of international 
economic cooperation. In the 1950's, the Netherlands 


Gross domestic product of the Netherlands 


_ Industry 28% 


Services 68% — 


~Agriculture 4% 


The gross domestic product (GDP) of the Netherlands was 
321,100,000,000 U.S. dollars in 1992. The GDP is the total value of 
goods and services produced within a country in a year. Serv- 
ices include community, social, and personal services; finance, 
insurance, property, and business services; government; trade, 
restaurants, hotels, and repair shops; transportation and com- 
munication; and utilities. Industry includes construction, manu- 
facturing, and mining. Agriculture includes agriculture, fishing, 
and forestry. 


Production and workers by economic activities 


Percent Employed workers 


of GDP Number 
Economic activities produced people i np 
Finance, insurance, property, 

& business services 24 655,000 u 
Manufacturing 19 _ 1,104,000 19 
Trade, restaurants, hotels, & 

repair shops 15 1,044,000 18 
Government n A H 
Community, social, & 

personal services 9 1,955,000 33 
Transportation & communica- 

tion ih 377,000 7 
Construction 6 377,000 7 
Agriculture, forestry, & fishing 4 237,000 4 
Utilities 2 45,000 1 
Mining 1 9,000 t 

Total 100 5,803,000 100 


“Included in Community, social, and personal services. 
tLess than one-half of 1 per cent, 

Figures are for 1992. 

Source: Netherlands Central Bureau of Statistics. 
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helped form several economic groups that became the 
basis of the European Community (EC), an economicas. 
sociation of European nations. The EC has done muchto 
expand Dutch trade and improve the economy. In 1993, 
the EC countries formed the European Union, which 
works for both economic and political cooperation 
among its members. See European Union. 

Natural resources. The Netherlands has large de- 
posits of salt and natural gas. It also has some deposits 
of petroleum. The Polders region has fertile soils. 
Forests—most of which are beech, oak, or pine—cover 
only about 8 per cent of the land. Many rivers flow 
through the Netherlands. 

Service industries, taken together, account for 
about two-thirds of the Netherlands’ gross domestic 
product (GDP—the total value of goods and services 
produced within a country in a year). About 70 per cent 
of all workers are employed by service industries. Fi- 
nance, insurance, property, and business services pro- 
vide about a quarter of the country’s GDP—more than 
any other industry. 

Trade, restaurants, hotels, and repair shops form the 
second most important type of service industry in the 
Netherlands. Amsterdam and Rotterdam are centres of 
wholesale and retail trade in Europe. Other service in- 
dustries include community, social, and personal serv- 
ices; government; transportation and communication; 
and utilities. 

Manufacturing accounts for about a fifth of the GDP 
of the Netherlands, The country must import most of the 
raw materials used by the manufacturing industries. The 
government and organizations of employers and work: 
ers have cooperated in establishing wages and other 
job policies. As a result, strikes are uncommon among 
the country's manufacturing industries. 

A steelworks operates on the North Sea Canal, near 
Amsterdam. Shipyards are located in and around Rotter 
dam. Eindhoven is the headquarters of one of the 
world’s largest electronics firms. The firm's factory there 
produces such items as household appliances, comput 
ers, and stereo system components. Other factories pro 
duce cars and trucks, small commercial aeroplanes, an 
industrial machinery. 

Food processing is a major manufacturing industry. 
Dairy products are the chief food products. The Nether 
lands is one of the world’s major cheese manufacturers 
Other food products include beer, chocolate, process 
meats, and sugar. The chemical industry produces 
drugs, fertilizers, paints, plastics, and synthetic rubber: 
There are several large oil refineries near Rotterdam. 
The textile industry produces goods of cotton, linen, 
wool, and synthetic fibres. Amsterdam has long been ê 
famous centre of diamond cutting and polishing. 

Agriculture. The Dutch cannot afford to waste any 
land because their country is so thickly populated. The 
farmers fertilize their land heavily and use modern ma 
chinery. Dutch farms cover an average of only 15 hec- d 
tares. About two-thirds of the total land area is farmlan i 
Almost 55 per cent of the farmland is used for grazing 
and crops are grown on the rest. $ 

Dairy farming is the most important branch of ag"'! 
ture in the Netherlands. Most of the dairy farmers also 
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grow crops, which are used mainly to feed the livestock. 
Almost 54 million cattle—mainly dairy cattle—graze on 
the grasslands. Farmers also rear beef cattle, pigs, poul- 
try, and sheep. 

The most important crops, in order of acreage, are 
potatoes, sugar beet, wheat, and barley. An important 
speciality of Dutch agriculture is horticulture. Flowers 
and vegetables are grown in enormous greenhouses. 
They are exported to neighbouring countries, and fresh 
flowers are flown to most parts of the world. Flower 
bulbs, especially tulips, are also important. Daffodils, hy- 
acinths, and tulips carpet the countryside between Haar- 
lem and Leiden every April and May. 

Mining. The Dutch produce much natural gas. One of 
the world’s largest reserves of this fuel—the Slochteren 
field—lies in Groningen province in the northeastern 
part of the Netherlands. Oil wells operate in the north- 
eastern province of Drente and near The Hague. They 
supply only a small part of the country's needs. 

Beds of salt lie near Hengelo. Miners dissolve the raw 
salt underground and pump the brine (salt water) to the 
surface, where it is evaporated to get the salt. 

Fishing. The Dutch fish catch comes mainly from 
coastal waters and inlets, and from the North Sea. Mus- 
sels, eels, and shrimp are caught in coastal waters. The 
major sea catches are herring, mackerel, and flatfish. 

Transportation. The Netherlands has an extensive 
network of navigable rivers and canals. The main rivers 
and many of the canals are important waterways, and 
oceangoing ships use the larger ones. Motor barges on 
the inland waterways carry more than half the nation’s 
total freight. The Netherlands has an excellent network 
of paved roads. Almost all Dutch families own a car. A 
government-owned railway system provides fast and 
frequent service. 

Most of the Dutch have a bicycle. There are nearly as 
many bicycles as people in the country. Separate bike 
paths are found throughout the country. Motor-driven 
bicycles called bromfietsen are also common. 

Rotterdam is the busiest seaport in the Netherlands 
and one of the busiest in the world. It serves as a gate- 
Way to and from much of Europe by way of the Rhine 
River, Europe's busiest inland waterway. Amsterdam, the 
second largest Dutch port, is linked to the North Sea by 
the North Sea Canal, one of the world’s deepest and 
widest canals. The canal is about 15 metres deep and 
160 metres wide. z 

The Dutch national airport, Schiphol, is near Amster- 
dam. It is one of the busiest airports in Europe. Royal 
Dutch Airlines (KLM) has headquarters there. Estab- 
lished in 1919, KLM is the oldest airline in the world still 
In operation. 

Communication. The Netherlands has about 80 daily 
Newspapers. The largest is De Telegraaf, published in 
Amsterdam and sold throughout the country. 

The government owns and regulates the nation’s 
radio and television networks. But eight broadcasting 
companies prepare most programmes for the networks. 
Most of them represent political, religious, or cultural 
gous. Almost all Dutch families own one or more ra- 

tos and television sets. The postal, telephone, and tele- 
graph services are operated by the government. 
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The famous Alkmaar cheese market is held on Fridays from 
spring to autumn. Porters in colourful hats carry the cheeses, 
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Early days. In 58 B.C., Roman soldiers under Julius 
Caesar invaded what are now the Netherlands, Belgium, 
and Luxembourg. The Romans conquered much of the 
region, now called the Low Countries. The word Nether- 
lands means Low Countries, but the Low Countries also 
include Belgium and Luxembourg. 

During the A.D. 400s, Germanic people called Franks 
drove the Romans out of the Low Countries. The Frank- 
ish kingdom expanded, but broke apart during the 800s. 
In 870, the Low Countries were divided between the 
East and West Frankish kingdoms (later Germany and 
France). The northern part, including what is now the 
Netherlands, became part of the East Frankish kingdom. 

The rise of commerce. At first, the French and Ger- 
man rulers of the Low Countries paid little attention to 
the region, Local dukes, counts, and bishops became in- 
creasingly powerful. But during the 1100's, trade and in- 
dustry began to expand rapidly in the Low Countries. 
Fishing, shipbuilding, shipping, and textile manufactur- 
ing became especially important. The French and Ger- 
man kings became interested in the Low Countries after 
the thriving trade developed. The towns, which wanted 
to stay free, supported the local nobles in struggles 
against the foreign rulers. 

Unification. Beginning in the 1300s, the French 
dukes of Burgundy won control of most of the Low 
Countries through inheritance, marriage, purchase, and 
war. They promoted central government, and political 
and national unity began to develop. 

In 1506, Charles V inherited the lands of the dukes of 
Burgundy. In 1516, he also became king of Spain. In this 
way, the Low Countries came under Spanish control. 
Charles became archduke of Austria and emperor of the 
Holy Roman Empire in 1519. Beginning in 1520, Charles 
further strengthened the central government of the Low 
Countries. > 


The Golden Age of the Netherlands was the 1600s. The nation was 
had a colonial empire. Ships bringing goods to Amsterdam made it the world trade centre. 


History 


Freedom from Spain. During the early 1500s, the 
Protestant movement called the Reformation spread 
through the Low Countries. Charles tried to stop this 
threat to Roman Catholicism by persecuting Protestants 
His son, Philip II of Spain, inherited the Low Countries in 
1555. Philip stepped up the struggle against Protestants, 
and tried to take complete power over the Low Coun- 
tries. In 1568, the nobles there revolted against his harsh 
tule. They were led by William | (called the Silent), 
prince of Orange. 

The Spanish troops were generally successful in land 
battles, but the rebels’ ships controlled the sea. The 
Spaniards attacked Leiden in 1573, but the city held out 
bravely. In 1574, the people opened dikes that held back 
the sea, and a Dutch fleet sailed over the floodwaters to 
rescue Leiden from the Spaniards. 

By 1579, the revolt had started to break apart. Roman 
Catholic nobles in the southern provinces of the Low 
Countries (now Belgium) had become dissatisfied and 
returned to Spanish control. Protestantism became 
stronger in the northern provinces (now the Nether- 
lands). In 1579, most of the northern provinces formed 
the Union of Utrecht and pledged to continue the revolt 
against Spain. 

On July 26, 1581, the northern provinces declared 
their independence from Spain, beginning what later 
became known as the Dutch Republic or the Nether- 
lands. The Dutch fought for their freedom until 1648, ex 
cept for a temporary peace from 1609 to 1621. Spain fi- 
nally recognized Dutch independence in 1648. 

Prosperity and power. The 1600s were the Golden 
Age of the Netherlands. The country became the leading 
sea power. Its merchant fleet tripled in size between 
1600 and 1650, and Dutch ships supplied about half the 
world's shipping. Dutch explorers, including Willem Ba 
rents and Abel Janszoon Tasman, found new sea 


the leading sea power and 


routes and fishing grounds. Expanding trade made Am- 
sterdam the world’s major commercial city, and gave the 
Dutch the highest standard of living. There were also 
major cultural achievements, especially in painting. 

During the Golden Age, the Dutch developed a great 
colonial empire in many parts of the world. In 1602, 
Dutch firms trading with the East Indies combined to 
form the Dutch East India Company. The company 
founded Batavia (now Jakarta, the capital of Indonesia) as 
its headquarters. The company's forces drove the British 
and Portuguese out of what later became the Nether- 
lands Indies (now Indonesia). The company also took 
control of Ceylon (now Sri Lanka) and colonized the 
southern tip of Africa. From the mid-1600's to the mid- 
1800s, the Dutch were the only Westerners allowed to 
trade with Japan. 

The Dutch West India Company was founded in 1621 
to trade in the New World and western Africa. In 1624, 
the company colonized New Netherland, which con- 
sisted of parts of present-day New York, New Jersey, 
Connecticut, and Delaware in the United States. In 1626, 
Dutch colonists bought Manhattan Island from the Indi- 
ans for goods worth about 24 U.S. dollars. They had es- 
tablished New Amsterdam (now New York City) there in 
1625. In 1634, the Dutch captured what are now the 
Netherlands Antilles and Aruba from the Spaniards. 

Wars with England and France. The Netherlands 
fought three naval wars with England between 1652 and 
1674. The English hoped to seize the shipping and trad- 
ing leadership from the Dutch, but failed. During this 
period, the Dutch won what is now Suriname from the 
English, and the English gained New Netherland. 

France and England formed a secret alliance against 
the Dutch Republic in 1670, and attacked it in 1672. The 
Dutch fleet prevented the English from landing by sea, 
but French troops seized a number of Dutch towns. Wil- 
liam III, prince of Orange, was then elected stadholder 
(governor). He stopped the French by opening some 
dikes and flooding the land. Spanish and German troops 
also helped the Dutch. The English suffered major de- 
feats at sea, and made peace with the Dutch in 1674. The 
French were driven out, and signed a peace treaty in 
1678. William's wife, Mary, was a member of the English 
royal family. In 1689, he became King William Ill of Eng- 
land as well as the Dutch stadholder. The Netherlands, 
England, and other European countries defeated France 
in two more wars, fought from 1689 to 1697 and from 
1701 to 1714, 

The 1700's. The long wars against France exhausted 
the Netherlands, In the war that ended in 1714, the Neth- 
erlands lost leadership of the seas to Great Britain. 
Dutch industry and trade stopped expanding. 

When the American Revolution (1775-1783) began, the 
Dutch aided the Americans against the British. Britain 
started a naval war against the Dutch in 1780. The Dutch 
were severely defeated by 1784. 

In 1795, the weakened Netherlands fell to invading 
French troops. The French renamed the country the Ba- 
tavian Republic, and set up a new government. Britain 
Seized most of the Dutch overseas possessions. 

Independence. In 1806, Napoleon | of France forced 
the Dutch to accept his brother, Louis, as their king. The 
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Batavian Republic became the Kingdom of Holland. Na- 
poleon wanted tighter control over the country, and 
made it a part of France in 1810. The Dutch drove out 
the French in 1813. 

After Napoleon's final defeat in 1815, Europe's politi- 
cal leaders remapped much of the continent at the Con- 
gress of Vienna. They united Holland, Belgium, and Lux- 
embourg into the Kingdom of the Netherlands to 
strengthen barriers against expansion by France. Wil- 
liam VI, prince of Orange, became King William | of the 
Netherlands and Grand Duke of Luxembourg. In 1830, 
Belgium declared its independence. Luxembourg ended 
its political ties with the Dutch royal family in 1890. 

The Netherlands stayed neutral during World War | 
(1914-1918), British and German naval operations hin- 
dered Dutch fishing, shipping, and trading. 

World War Il. On May 10, 1940, German troops in- 
vaded the Netherlands. Four days later, German bomb- 
ers destroyed much of Rotterdam. The Dutch army sur- 
rendered. Most of the Dutch navy and merchant fleet 
escaped capture and supported the Allies. 

The Dutch suffered greatly during the German occu- 
pation, The Germans killed about 75 per cent of the na- 


Important dates in the Netherlands 


58B.C. Julius Caesar conquered much of the Low Countries, in- 
cluding what is now the Netherlands. 

A.D. 400's-800's The Franks controlled the region. 

870 The Netherlands became part of the East Frankish king- 
dom (now Germany). 

4300’s-1400's The French dukes of Burgundy united most of 
the Low Countries. 

1516 Charles V, ruler of the Low Countries, also became king 
of Spain. 

1581 The Dutch declared their independence from Spain. 

1648 Spain recognized Dutch independence. 

1600's The Netherlands became the world's major sea power 
and developed a great colonial empire. 

1652-1674 The Netherlands fought three naval wars with Eng- 
land, and kept leadership of the seas. 

1701-1714 The Dutch lost control of the seas to England during 
a war against France. 

1795-1813 France controlled the Netherlands. 

1815 The Netherlands became an independent kingdom united 
with Belgium. 

1830 Belgium revolted and became independent. 

1914-1918 The Netherlands remained neutral during World 
War |. 

4940-1945 Germany occupied the Netherlands during 
World War II. Queen Wilhelmina headed the Dutch 
government-in-exile in London. 

1949 The Netherlands granted independence to the Nether- 
lands Indies (now Indonesia), 

1954 The colonies of Suriname and Netherlands Antilles be- 
came equal partners in the Dutch kingdom. 

1957 The Netherlands helped form the European Common 
Market (now known as the European Union). 

4962 The Netherlands gave up control of Netherlands New 
Guinea (now Irian Jaya) to the United Nations. 

4975 Suriname became a fully independent nation. 

1986 The island of Aruba separated from the Netherlands Antil- 
les and became an equal partner in the Dutch kingdom. 
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Hit by German bombers during World War II, the centre of 
Rotterdam was destroyed. The city was rebuilt after the war. 


tion's Jews—about 104,000 people—mostly in death 
camps. They also forced thousands of other Netherland- 
ers to work in German factories. Secret Dutch groups 
fought the Germans, organized strikes, and aided es- 
caped prisoners and Allied fliers who had been shot 
down, In March 1942, the Netherlands Indies (Indonesia) 
fell to Japan, an ally of Germany. By the time Germany 
surrendered to the Allies in May 1945, about 270,000 
Netherlanders had been killed or starved to death. See 
World War Il. 

Economic recovery. World War II left much of the 
Netherlands in ruins. The destruction included almost 
half the nation’s factories and shipping, and most of its 
railways. The great harbours at Amsterdam and Rotter- 
dam were crippled. About a seventh of the land was 
flooded as a result of war damage to the dykes. 

After the war, the Dutch dedicated themselves to re- 
building their country. In 1945, the Netherlands became 
a charter member of the United Nations. In 1947, it 
joined the European nations working together for re- 
covery under the Marshall Plan of the United States. The 
Netherlands received 1 billion U.S. dollars in Marshall 
Plan aid. The Dutch also joined other campaigns to pro- 
mote international unity, including Benelux, the Council 
of Europe, the European Coal and Steel Community, the 
European Common Market (now the European Union) 
and the North Atlantic Treaty Organization. 

By 1955, Dutch industrial production had increased 
about 60 per cent over the pre-World War II level. Farm 
output was almost 20 per cent greater. 

Political changes. In 1945, a revolt began in the 
Netherlands Indies. The fighting continued until 1949, 
when the Netherlands recognized the independence of 
Indonesia. See Indonesia (History). 

Suriname and the Netherlands Antilles—which then 
included the island of Aruba—were made self- 
governing and equal members of the Dutch kingdom in 
1954, In 1962, the Dutch gave up Netherlands New 
Guinea (now Irian Jaya), their last colony, to United Na- 

tions control. Indonesia had claimed the region, and 
fighting had broken out earlier that year. The United Na- 
tions gave control of Irian Jaya to Indonesia in 1963. 


Recent developments. Today, the Netherlands hasa 
high standard of living, largely because of its policy of 
economic cooperation. This cooperation has taken 
place not only with other countries, but also at home, 
After World War Il, Dutch industry, trade unions, and 
the government worked together to keep wages and 
prices low. Their action encouraged the swift expansion 
of industries. The nation’s political parties also cooper- 
ated to support the economic programme. By the mid- 
1960's, Dutch prosperity had been reestablished. Wage 
and price levels were then raised to those of other pros- 
perous European countries. ‘ 

Hundreds of thousands of people from former Dutch 
colonies and from Mediterranean countries have moved 
to the Netherlands. This immigration has added diversity 
to the country's population. Many of the immigrants 
came from Indonesia. Some of them, particularly people 
from the Molucca Islands, formed groups dedicated to 
freeing their homelands from Indonesian control. In the 
1970's, Moluccans resident in the Netherlands de- 
manded that the Dutch government free their homeland, 
Some staged terrorist acts to dramatize their demands. 

In 1975, Suriname left the Dutch kingdom and be- 
came a fully independent nation. Many people from 
Suriname moved to the Netherlands shortly before in- 
dependence. In 1986, Aruba separated from the Nether- 
lands Antilles and became an equal member of the 
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Questions 


How do the Netherlanders “make” land? 

What is the largest seaport in the Netherlands? 

What parts of the Kingdom of the Netherlands are in the West- 
ern Hemisphere? 

What is the E/fstedentocht? 

What is the leading branch of Dutch agriculture? 

How did the Dutch lose leadership of the seas to the English? 

When was the Golden Age of the Netherlands? 

What does the word Netherlands mean? 

When did they officially win independence? 

How did the Dutch come under Spanish control? 

What is gezelligheid ? 


Netherlands Antilles, also called the Dutch Antilles 
or the Dutch West Indies, is part of the Kingdom of the 
Netherlands located in the Caribbean Sea. The territory 
consists of two groups of islands. One group lies about 
80 kilometres from the coast of Venezuela. The other is 
about 800 kilometres northeast of the first group and 
about 255 kilometres east of Puerto Rico. 

The islands have a total land area of 798 square kilo- 
metres and a population of 196,000. The southern 
group, made up of Bonaire and Curaçao, covers 730 
square kilometres and has about nine-tenths of the pop- 
ulation. Curaçao, which covers 444 square kilometres, is 
the largest island. Willemstad, capital of the Netherlands 
Antilles, is on Curaçao. The northern group includes 
Saba and Saint (or Sint) Eustatius islands, and the south- 
ern part of the large island of Saint Martin (or Sint Maar- 
ten in Dutch). The rest of this island is administered by 
France. See Curaçao; Willemstad. 

People. The population of the Netherlands Antilles is 
of mixed origins, The population of Saint Martin is 
mostly descended from African slaves. On Saba, there is 
an even distribution between people of African and 
Hae and English ancestry. People in the southern is- 
ee Curaçao and Bonaire are of mixed African, 
neni Dutch, and English descent. The people speak 
hone English, Spanish, and Papiamento (a mixture of 

e three European languages together with Portuguese 
and African words). 

Government. The Netherlands Antilles is an.equal 
Newel with the Netherlands in the Kingdom of the 
Ae herlands, The islands are self-governing. The gover- 
or is appointed by the Dutch monarch. 

Economy. Petroleum refining and tourism are the 
Major industries in the Netherlands Antilles. Other 
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major economic activities are ship-repairing, port serv- 
ices, and financial services for foreign companies. The 
other islands are of little economic importance. The land 
on Curaçao is so rocky that little farming is possible. 
Most food must be imported. There are international 
airports on Curaçao and Bonaire. 

History. The Spanish first occupied Curaçao in 1527. 
The Dutch captured the Antilles area in 1634, and soon 
settled on the other islands. The island of Aruba was 
once part of the Netherlands Antilles (see Aruba). 
Nettle is the common name of a group of plants with 
stinging bristles. Nettles are coarse herbs that grow in 
temperate regions. They have leaves that grow opposite 
one another on the stem, and tiny flower clusters. 

Nettle bristles contain a watery juice that produces an 
intense itch when it enters 
a person's skin. This itch 
does not last long. 

Young shoots of nettle 
plants can be cooked like 
spinach and are a good 
source of vitamins and pro- 
tein. People have used net- 
tles for medicinal purposes 
since ancient times. The 
stinging nettle of Europe 
and the United States has 
been cultivated for its 
fibre, from which a strong, 
coarse cloth can be made. 


Scientific classification. 
Nettles belong to the nettle family, Urticaceae. They make up the 


genus Urtica. The stinging nettle is U. dioica. 


See also Boehmeria. 
Nettle tree. See Hackberry. 
Netzahualcéyotl (pop. 1,256,115) is Mexico's third- 
largest city. Netzahualcoyotl lies in the state of México 
and borders Mexico City on the east. For location, see 
Mexico (political map). Netzahualcéyotl was founded in 
1900 as a suburb of Mexico City. It was not incorporated 
as a city until 1963. Since 1970, Netzahualcoyot!'s popula- 
tion has more than doubled. The city’s rapid growth has 
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produced problems, including a shortage of good hous- 
ing, a lack of basic city services, and pollution. The city 
is largely populated by working-class people. A number 
of manufacturing plants operate there. 

Neumann, Saint John Nepomucene (1811-1860), 
was the first male United States citizen to be recognized 
as a saint by the Roman Catholic Church. He was canon- 
ized (declared a saint) in 1977. 

Neumann was the bishop of Philadelphia from 1852 
until his death. As bishop, he increased the number of 
Catholic elementary schools in the city from two to al- 
most 100. He helped bring several sisterhoods from Eu- 
rope to run the schools. He also founded a Philadelphia 
branch of the Sisters of St. Francis. 

Neumann was born in Prachatitz, Bohemia. He moved 
to the United States in 1836 and was ordained later that 
same year. In 1840, he joined the Redemptorist Fathers, 
a society of missionary priests. Neumann became a U.S. 
citizen in 1848. 

Neuralgia is a severe pain that occurs along a nerve. 
Its cause is not known. The pain may be limited to one 
part of the nerve, or it may extend along the nerve's 
branches. It may occur as repeated stabs of pain in the 
teeth, sinuses, eyes, face, tongue, or throat. 

Neuralgia occurs most frequently in two cranial 
nerves. One nerve, the trigeminal, has three branches 
that enter the eyes, face, sinuses, and teeth. The other, 
the glossopharyngeal, leads to the back of the tongue 
and throat. 

Neuralgia is sometimes confused with other condi- 
tions called neuritis and radiculopathy. But these occur 
in many different parts of the body. True neuritis is an 
inflammation that can permanently damage a nerve. 
Neuralgia does not harm the nerve. 

Tic douloureux is a type of neuralgia that is common 
among older people. The name is French for painful 
twitching. Tic douloureux affects the trigeminal nerve 
and causes facial pain. The face muscles may contract 
each time a stab of pain occurs, The pain occurs very 
suddenly and then shoots along one side of the face. It 
usually begins at a specific part of the nerve called the 
trigger zone. \t may then spread along branches of the 
nerve, but it never involves other nerves. The pain may 
last a few hours or several weeks. It may then disappear 
for a few months or years, but it usually returns. 

Glossopharyngeal neuralgia is a very rare condition. It 
affects the throat and the back of the tongue. 

Both types of neuralgia may be relieved by using 
drugs, or by numbing the nerve with an injection of al- 
cohol. If the pain does not disappear, the only cure is a 
surgical operation to remove part of the nerve. 

See also Neuritis. 

Neuritis is an inflammation of a nerve caused by dis- 
ease or injury. It is a painful condition that may affect 
one or many nerves. It is sometimes confused with a dis- 
order called neuralgia (see Neuralgia). 

Bacteria, viruses, and diet and vitamin deficiencies 
can cause neuritis. Infections such as tuberculosis, syph- 

ilis, and Aerpes zoster (shingles) can invade a nerve, re- 
sulting in neuritis. Neuritis can also develop when a dis- 
ease, such as diabetes, changes the activities of the 
body’s cells. Neuritis caused by physical injury toa 
nerve involves only the injured nerve. 

If neuritis continues for a long period of time, a nerve 


may become so badly damaged that it can no longer 
function properly. As a result, a person may lose the 
ability to sense heat, pressure, and touch. The body also 
may lose control over such automatic activities as sweat 
ing. If a nerve no longer can stimulate a muscle, the 
muscle wastes away and eventually becomes paralysed, 
Neurofibromatosis, often abbreviated as NF, is an 
incurable hereditary disorder that affects the nervous 
system and the skin. It is sometimes called the elephant 
man’s disease because of Joseph Merrick, an English- 
man who was mistakenly thought to have a severe case 
of neurofibromatosis. Neurofibromatosis may range in 
severity from a mild disorder to a severely disfiguring 
one. There are two forms, NF-7 and NF-2. 

NF-1, also called Von Recklinghausen’s disease, is 
more common and less severe. It occurs in about 1 out 
of every 4,000 births. The major signs are flat, light 
brown spots on the skin called cafe-au-/ait spots, and 
benign (noncancerous) tumours of the nerves. The tu- 
mours, called neurofibromas, often develop just be- 
neath the surface of the skin, producing small to large 
skin growths. Tumours may affect many other parts of 
the body, including the bones. Many people with NF-1 
have scoliosis (curvature of the spine). In some cases, tt- 
mours affect vital organs, and NF-1 may be life- 
threatening. Cafe-au-lait spots are usually present at 
birth. Neurofibromas usually appear at puberty. 

NF-2, also called bilateral acoustic neurofibromatosis, 
is much rarer than NF-1, occurring in about 1 out of . 
every 50,000 births. NF-2 is characterized by tumours in 
the brain, on the spinal cord, and on the nerves that 
control hearing. The tumours may lead to deafness, 
chronic headache, vision problems, partial paralysis, 
and, eventually, death. The first signs of NF-2 usually ap- 
pear in the teens or early twenties. 

The child of a person with NF has a 50 per cent 
chance of inheriting the disorder. However, about half 
of all NF victims have no family history of the disorder. 
There is no treatment other than surgical removal of the 
tumours. However, hopes for finding a treatment were 
raised in 1990, when researchers identified the gene re: 
sponsible for NF-1. This gene produces a protein, calle 
neurofibromin, that researchers believe causes the dis 
order. j 
Neurology is the field of medicine concerned with the 
diagnosis and treatment of diseases of the nervous sy% 
tem and muscles. The nervous system consists of the 
brain, spinal cord, and nerves (see Nervous system). 
Neurologists are doctors who receive specialist training 
in neurology after completing medical school and in- 
work training. They evaluate and treat patients who have 
experienced headaches, seizures, or strokes, oF who 
have such disorders as Alzheimer’s disease, Hunting 
ton’s disease, meningitis, multiple sclerosis, muscular 
dystrophy, and Parkinson's disease. 

A neurologist begins an evaluation by asking the i 
tient to fully describe the problem. The neurologist the 
examines the patient's nervous system. The examination 
includes an evaluation of the patient's mental function 
ing, emotional state, vision, hearing, speech, strength 
and reflexes, coordination, and perception of touch, 
pain, and temperature. The neurologist also uses SP® s 
cialized imaging techniques to view the affected tissue: 
and organs. These techniques include angiography: 


| 


computerized tomography, and magnetic resonance im- 
aging. See Angiography; Magnetic resonance imaging. 

The neurologist interprets all this information to 
make a diagnosis and to determine treatment. The neu- 
rologist may prescribe medications or recommend 
physical therapy or surgery. 

Neuron. See Nervous system. 

Neuropathology is the science that studies alter- 
ations produced by diseases of the central nervous sys- 
tem, nerves, or muscles. It is also concerned with 
changes that result from normal activity in the nervous 
system. These may be changes in appearance that can 
be seen with the unaided eye or with an optical or elec- 
tron microscope. See also Nervous system; Pathology. 
Neuroptera. See Insect (table). 

Neurosis is a term used in a number of ways in the 
field of mental health. The term refers both to certain 
types of mental disorders and to a particular type of psy- 
chological mechanism. 

Neurosis as a disorder. Most psychiatrists and 
other mental health experts use the term neurosis, or 
neurotic disorder, for any of a group of mild mental ill- 
nesses, Neuroses are characterized by such symptoms 
as anxiety, insecurity, depression, and unreasonable 
fears. Most people have these feelings occasionally. But 
a person who suffers a neurotic disorder has them fre- 
quently or even constantly. Such feelings interfere with 
the individual's life and relations with others. 

Neurotic disorders seldom disable a person totally. 
Individuals who have a neurotic disorder recognize the 
symptoms as unacceptable and strange. Unlike those 
with more severe mental illnesses called psychoses, 
people with a neurosis can distinguish between reality 
and imagination (see Psychosis). Neurotic disorders do 
not include mental problems that seem to have a physi- 
cal cause. One such problem is the loss of memory that 
sometimes occurs with aging. 

Neuroses formerly made up one of the major diag- 
Nostic groups of mental disorders as classified in the 
United States, the United Kingdom, and elsewhere. This 
group included such conditions as anxiety neurosis, 
phobias, hypochondriasis, and obsessions and compul- 
sions, Anxiety neurosis is a disorder characterized by in- 
tense, baseless worry. Phobias are unreasonable fears of 
certain situations or activities, such as open spaces or 
travelling in aeroplanes. Hypochondriasis is an abnor- 
mal fear that one has a disease. Obsessions and compul- 
sions are senseless thoughts and acts that a person feels 
forced to repeat. 

In 1980, psychiatrists in the United States reorganized 
their diagnostic classifications and adopted more spe- 
cific terms for many disorders. The revised classification 
was adopted in a number of countries, including the 
United Kingdom. The neuroses classification was 
dropped, and the conditions formerly in that group 
were placed in other categories. Many mental disorders 
were renamed. For example, the term anxiety neurosis 
Was replaced by panic disorder and generalized anxiety 
fisorien Many psychiatrists disagreed with the elimina- 
ion of neuroses as a diagnostic group. 

Neurosis as a psychological mechanism forms 
Part of the theory developed by the Austrian psychiatrist 
Sigmund Freud and his followers. In this theory, the 
term neurosis describes a neurotic process that pro- 


Neutrality 103 


duces certain symptoms. The process begins with an 
unconscious conflict between opposing desires or be- 
tween a desire and a prohibition. For example, an un- 
conscious feeling of aggression, such as a desire to 
harm someone physically, might conflict with feelings of 
guilt. The unconscious awareness of the conflict pro- 
duces a mental barrier called a defence mechanism. 
This barrier keeps unwanted feelings out of a person's 
conscious awareness. To avoid feeling guilty, an individ- 
ual might repress (hold back) a desire to harm someone. 
Such a defence mechanism, in turn, produces a symp- 
tom. For example, the person might have an abnormal 
fear of objects that could be used to actually carry out 
the repressed desire to cause harm. Freud believed 
such disturbances arose from distressing experiences 
that had occurred during childhood. 

Related articles in World Book include: 


Anxiety Hysteria Phobia 
Freud, Sigmund Mental illness Psychoanalysis 
Neuter gender. See Gender. 


Neutering. See Pet (Birth control). 

Neutra, Richard Joseph (1892-1970), was an Austri- 
an-born architect who worked in California, U.S.A. His 
best designs demonstrate his goal of creating buildings 


Neutra’s Lovell House in Los Angeles was one of the first 
homes in America with a light steel frame and an open plan. 


that meet biological and psychological needs, as well as 
artistic and technical considerations. In his book Sur- 
vival Through Design (1954), Neutra stated that people 
can survive only by controlling their environment 
through design, architecture, and city planning. 

Neutra was born in Vienna. He moved to the United 
States in 1923 and settled in Los Angeles in 1925. His 
most famous work is the Lovell “Health” House (1929) in 
Los Angeles, one of the earliest examples of modern Eu- 
ropean architecture in the United States. His later build- 
ings, including the Tremaine House (1948) in Santa Bar- 
bara, California, often suggest a continuous flow of 
space by the use of vast sheets of glass and thin sup- 


orts. 
Neutrality is the official status of a government that 
does not take part in a war. The nations that do not take 
part, either directly or indirectly, are called neutrals. The 
warring countries are called belligerents. Belligerents 
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want to defeat their enemies and prevent neutrals from 
trading with them. Neutrals want to stay out of the war, 
and expect the belligerents to respect neutral territory, 
freedom of the seas, and the right to trade. Neutraliza- 
tion describes the position of a country recognized as 
permanently neutral, such as Switzerland. 

Since the late 1700's, the rights and duties of neutrals 
and belligerents have become part of international law. 
But warring nations have frequently ignored these 
rights and duties, and in most cases it has been difficult 
or impossible to enforce them. The rules of neutrality 
have been developed through both custom and treaty. 
In 1907, a group of nations at the second Hague Peace 
Conference set down in two treaties the traditional rules 
of neutrality on land and sea. These rules were an at- 
tempt to balance the differing, and often conflicting, in- 
terests of neutrals and belligerents. Individual govern- 
ments also pass their own laws on neutrality. 

Rights and duties. Traditionally, a neutral must not 
provide military assistance to either of the belligerents. 
In return, belligerents must respect the rights of neu- 
trals. They must not fight on neutral territory, or move 
troops across neutral countries. If belligerent troops 
enter neutral territory, the neutral has the right to dis- 
arm them and intern (hold) them until the war is over. 

Belligerent warships may enter a neutral port in an 
emergency. But if they stay more than 24 hours, they can 
be interned. Belligerents may not use neutral ports for 
naval operations. 

Neutrals have the right to trade with other neutrals. 
But belligerents may search neutral ships. If these ships 
are carrying war materials to the enemy, the belligerent 
has the right to seize the goods. Belligerents often de- 
cide for themselves what to consider as war materials. 
They may blockade enemy ports and seize neutral ves- 
sels that try to run (slip through) the blockade. 

Permanent neutrality Certain countries-have long 
been permanently neutral. 

Switzerland, whose beginnings as a nation date back 
to the late 1200s, refused to take sides in a European 
war as early as the 1500’. Since Switzerland's modern 
borders were defined by treaty in 1815, its neutrality has 
been recognized internationally. Switzerland has been 
at peace with the world since 1815 and has refused to 
join any political alliances. It is not a member of the Eu- 
ropean Community (EC), also known as the Common 
Market. 

Sweden has also been neutral since the 1800s. It has 
stayed out of all wars and not entered any military alli- 
ances. In World War Il (1939-1945), following Germany's 
conquest of Norway in 1940, Sweden allowed German 
forces to pass through its territory on their way to occu- 
pied Norway. This policy was stopped in 1943. Since 
World War II, Sweden has taken an active part in many 
international organizations, including the United Na- 

tions. 

Austria has been neutral since 1955, the year in which 
a treaty was agreed for ending its occupation by the 
Four Allied powers (the United States, the Soviet Union, 
Britain, and France). Austria has used its neutral position 
in international affairs to provide a bridge between East 

and West. Austria is a member of the EC. 
Ireland. The Irish Free State, which came into exist- 
ence in 1922, remained neutral throughout World War 


IL, although many Irish people joined the British armed 
forces. The Free State became the Republic of Ireland in 
1948 and has since retained its neutrality. But it is an ac- 
tive member of the United Nations, contributing to that 
organization's peacekeeping initiatives, and is a member 
of the EC. 

` Finland has an agreement with the Soviet Union 
under the Finno-Soviet Pact of Friendship, Cooperation, 
and Mutual Assistance, signed in 1948 and renewed sev- 
eral times since. Under this pact, Finland must repel any 
attack made through its territory upon the Soviet Union 
by the Federal Republic of Germany or its allies. In the 
realm of international affairs, however, Finland is recog- 
nized as neutral. 

Neutrality and the two World Wars. Some coun- 
tries who became involved in the two World Wars of 
the 1900s at first attempted to remain neutral. During 
World War I (1914-1918), Germany violated the laws of 
neutrality at the start of the war by invading Belgium, 
whose permanent neutrality had been guaranteed by 
treaty in 1831. The United States remained neutral in 
World War I from 1914 to 1917. During this time, the 
U.S. defended its neutrality at sea against Britain, France, 
and Germany. Britain and France stopped U.S. cargo 
ships bound for Denmark and Norway, believing the 
cargoes would end up in Germany. In 1917, German 
submarines attacked and sank U.S. ships without warn- 
ing. The United States declared war on Germany. 

In World War Il, the United States at first sought to 
remain neutral. But they were drawn into the war as a 
result of Japan's attack on Pearl Harbor in 1941. 

Neutrality today. Total warfare and the growth of or 
ganizations like the United Nations have made neutrality 
more difficult to define. Total warfare has erased many 
distinctions between civilian and military activities and 
materials. This undercuts many of the arguments neu- 
trals previously used to support their rights of neutral 
trade. Collective action, such as use of a UN police force 
against an aggressor, is in many ways in disagreement 
with earlier practices of neutrality. 

The year 1991 saw the dissolution of the Soviet Union 
the leading Communist country during the Cold War. 
The idea of opposing blocs began to lose meaning but 
how this will affect issues of neutrality and non- 
alignment remains to be seen. 

See also High seas; International law. 
Neutralization is a chemical reaction in which an- 
acid and a base form a salt and water. If the reaction i$ 
complete, the final salt solution is usually neutral (nei- 
ther acidic nor basic). Neutralization is one of the most 
important reactions in chemical analysis, and in many 
branches of industry. Processes that go on in the human 
body include neutralization. ) 

Acids and bases in water solution jonize (break down 
into positive and negative ions as shown below for hy- 
drochloric acid (HCI) and sodium hydroxide (NaOH). 


HCI—> H+ + Cl-and NaOH —> Nat + OH” 


When the acid and base react together, the hydroxide 
(OH) ion from the base combines with the hydrogen 
(H+) ion from the acid to form water (H,O). 


H+ + CI- + Nat + OH- —> Nat + Ch + H0 


PEAN in 
The two remaining ions form a salt that usually stays " 


solution as ions. If the water is evaporated, the salt can 
be recovered in crystal form. Neutralization is more spe- 
cifically defined as the reaction between hydroxide and 
hydrogen ions to form water. Chemists can tell when a 
neutralization reaction is complete by using indicators, 
such as litmus. 

Related articles in World Book include: 
Acid lon 
Base Litmus 


pH Salt, Chemi- 
Phenolphtha- cal 

lein 
Neutrino is any of several types of subatomic particles 
that have no electrical charge or measurable mass. Neu- 
trinos travel at or near the speed of light. They are pro- 
duced when unstable atomic nuclei or subatomic parti- 
cles disintegrate. Neutrinos belong to the /epton family 
of particles, which includes electrons and two heavier 
types called muons and taus (see Lepton). Neutrinos can 
be transformed into charged leptons by colliding with 
atomic nuclei. A type of neutrino called an e/ectron- 
neutrino can only be transformed into an electron. Mu- 
and fau- neutrinos change only into muons and taus. 
Neutrinos have counterparts called antineutrinos. They 
also have no electrical charge and an unmeasurable 
mass, but differ from neutrinos in the direction of their 
spin. See Antimatter. 

Neutrinos interact with matter only through a form of 
electromagnetic force called the weak interaction. Be- 
cause this force acts at extremely short distances, neutri- 
Nos can pass through solid matter with only a slight 
chance of a collision. For example, a beam of neutrinos 
can travel entirely through the earth with no significant 
loss in strength. The ability of neutrinos to penetrate 
matter makes them useful in the study of nuclear parti- 
cles. Physicists have learned much about the makeup of 
Neutrons and protons by observing rare collisions be- 
tween neutrinos and atomic nuclei. The neutrinos are 
produced by devices called particle accelerators. 

Some nuclear reactions that occur deep within the 
sun produce neutrinos. Such neutrinos provide the only 
direct means of studying the sun’s interior. In addition, 
scientists have theorized that neutrinos carry off much 
of the energy released by exploding stars called su- 
Pernovae. 

See also Particle accelerator; Pauli, Wolfgang. 
Neutron is a subatomic particle. Neutrons, together 
with other subatomic particles called protons, form the 
nuclei of all atoms except ordinary hydrogen, whose nu- 
cleus consists of a single proton (see Proton), Neutrons 
and protons make up 99.9 per cent of an atom’s mass. A 
cloud of electrons around the nucleus accounts for the 
Test of the mass (see Electron). In the nucleus, neutrons 
and protons are held together by a force known as the 
strong interaction or the strong nuclear force. 

The number of neutrons in an atom of any chemical 
element is equal to the difference between the ele- 
Ment's mass number (total number of protons and neu- 
trons) and its atomic number (number of protons). The 
atoms of lighter elements contain about an equal num- 

er of neutrons and protons. Heavier elements contain 
More neutrons than protons. 

Neutrons consist of fundamental particles called 
wen ks (see Quark). A neutron has no electric charge. Its 
Peneter is approximately 0.000000000001 millimetre. 

he mass of a neutron is slightly greater than that of a 
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proton. A free neutron decays into a proton, an electron, 
and an antineutrino. A free neutron has a half-life of 
about 10.4 minutes. 

Sir James Chadwick, a British physicist, discovered 
the neutron in 1932. Today, scientists use neutrons to 
make various elements radioactive. They bombard 
atoms of the elements with neutrons in a nuclear reac- 
tor, After the nuclei of the atoms absorb neutrons, they 
decay by giving off radiation. When a nucleus of the ura- 
nium isotope U-235 is struck by a neutron, it becomes 
unstable and splits into two nearly equal parts. This 
process, called fission, releases a huge amount of en- 
ergy and frees additional neutrons that cause more ura- 
nium nuclei to fission. A continuous series of such fis- 
sions, called a nuclear chain reaction, produces the 
energy in nuclear weapons and reactors. 

See also Atom; Nuclear energy; Chadwick, Sir 
James; Radioactivity; Baryon. 

Neutron bomb. See Nuclear weapon (Recent devel- 
opments). 

Neutron star is the smallest and densest type of star 
known. Neutron stars measure only about 10 kilometres 
across, but they have even more matter than the sun. If 
the period at the end of this sentence were made of 
neutron star material, it would weigh as much as a fully 
loaded supertanker. 

A neutron star forms when a large star—six to eight 
times more massive than the sun—runs out of fuel to 
burn. As a result, the star collapses and then explodes. 
The exploding star, called a supernova, throws off its 
outer layers and leaves behind a spinning core (see Su- 
pernova). The core is the neutron star, It consists of pro- 
tons and electrons that have been squeezed together to 
form neutrons by intense gravitational force. 

Aneutron star has a magnetic field billions of times 
stronger than the most powerful magnets on earth. This 
magnetic field acts like a particle accelerator. It creates 
an electric field that rips electrons and protons from the 
star's surface. In some cases, these particles produce a 
beam of radio waves, X rays, or other radiation that 
flows from the star. 

Physicists predicted the existence of neutron stars in 
1938. The prediction was only a theory until 1967, when 
radio telescopes in England picked up regular bursts of 
radio waves from an object in space. Scientists later 
concluded that such objects, called pulsars, are actually 
neutron stars (see Pulsar). 

Neutrophil. See Blood (Neutrophils). 

Neva River is a link in three waterway systems in the 
Soviet Union. Only 72 kilometres long, it rises at the 
southern end of Lake Ladoga and flows west into the 
Gulf of Finland at Leningrad. It is part of the Ladoga- 
Volga system that connects the Baltic and Caspian seas. 
It is also a link in the system that connects the Baltic and 
White seas. 

Nevada (pop. 1,206,152) is a state in the western United 
States. It is the only U.S. state whose laws allow most 
kinds of gambling throughout the state. Luxurious gam- 
bling casinos in Lake Tahoe, Las Vegas, and Reno attract 
visitors from all parts of the world. 

Nevada is one of the largest USS. states in area, but 
has one of the smallest populations. Las Vegas is the 
largest city and chief tourist attraction, and Reno is the 
second largest city. 
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Nevada is one of the Rocky Mountain States. It is a land of 
snow-capped mountains, grassy valleys, and sandy deserts. 


Nevada covers 286,352 square kilometres. It lies al- 
most entirely within the Great Basin, a huge desert area 
in western United States. There are more than 30 moun- 
tain ranges in the state. Between the mountains lie 
buttes (lone hills) and mesas (tablelike mountains). In 
many places, geysers erupt and hot springs gush. 

Nevada reaches its lowest elevation, 143 metres, at 
the southern tip of the state. Boundary Peak, the highest 
point, rises 4,005 metres near the southwestern border. 

Nevada has less rain than any other state. Tempera- 
tures there average 23° Cin July, and —1° C in January. 

The tourist industry provides the state's single great- 
est source of income. Heavy tourist spending benefits 
hotels, restaurants, and ski resorts. Most of Nevada's 
service industries are concentrated in the Las Vegas and 
Reno metropolitan areas. The U.S. government employs 
many people at the Nevada Test Site and Nellis Air 
Force Base. The Nevada Test Site is a nuclear weapons 
testing facility. 

Nevada is a leading gold-mining state. Agriculture 
and manufacturing are of minor importance in Nevada. 
Cattle ranching is the chief agricultural activity, and elec- 
tronic equipment is the chief manufactured product. 

Indians may have lived in the Nevada region more 
than 20,000 years ago. Explorers of the early 1800's en- 
countered Mohave, Paiute, Shoshone, and Washoe Indi- 
ans. 

The United States acquired the Nevada region from 
Mexico in 1848. In 1859, the discovery of silver near Vir- 
ginia City brought a rush of prospectors to the area. Ne- 
vada's nickname, the Silver State, comes from the vast 
amounts of silver once taken from its mines. Settlers 
chose the name Nevada, a Spanish word meaning snow- 
clad, when the region became a territory in 1861. Ne- 
vada became a U.S. state on Oct. 31, 1864. 

Tourism continues to be the state's fastest-growing in- 
dustry. Air and water pollution have become serious 
problems. Conservation laws were passed in 1980 to 
protect Lake Tahoe. 

Nevelson, Louise (1900-1988), was an American 
sculptor. She became best known for her assemblages, 
often grouped within boxlike frames. Many of the large 
black walls of her compartments express a feeling of 
quiet and majesty. 

Most of Nevelson’‘s assemblages are made out of 


wood that is painted either black or gold or left in the 
natural colour. She also constructed “total environ- 
ments” of everyday “found” objects and utensils, Strips of 
moulding, woodwork decorations, or Victorian debris 
that form powerful unified wholes. 

Nevelson was born in Kiev, Russia, and moved to the 
United States in 1905. She studied painting at the Art 
Students League in New York City. 

Nevins, Allan (1890-1971), an American historian and 
educator, twice was awarded the Pulitzer Prize for biog- 
raphy. Grover Cleveland: A Study in Courage won the 
prize in 1933, and Hamilton Fish: The Inner History of 
the Grant Administration received the award in 1937. He 
won the Bancroft Prize and the Scribner Centenary Prize 
for The Ordeal of the Union (1947). 

Nevins’ John D. Rockefeller, a biography published in 
1940, became very popular. It was revised and repub- 
lished in 1953 as Study in Power: John D. Rockefeller, In- 
dustrialist and Philanthropist. Nevins and Frank Ernest 
Hill completed Ford: The Times, the Man, the Company, 
a study of Henry Ford, in 1954. 

In addition to his histories and biographies, Nevins 
also edited collections of the letters of noted historical 
people. He published his first book, Life of Robert Rog- 
ers, in 1914, and followed it with more than 50 other vor 
umes. His other books include The American States 
During and After the Revolution (1924), Frémont: The 
West's Greatest Adventurer (1927), A Brief History of the 
United States (1942), The Emergence of Lincoln (1950), 
and Herbert H. Lehman and His Era (1963). 

Born in Camp Point, Illinois, Nevins graduated from 
the University of Illinois. He wrote editorials for the New 
York Evening Post from 1913 to 1923. Nevins joined the 
staff of the New York Sun in 1924, and the New York 
World in 1925. He was a professor of history at Cornell 
University from 1927 to 1928, and at Columbia University 
from 1931 to 1958. In 1958, he became a senior fellow of 
research at the Henry E. Huntington Library in San Ma- 
rino, California. 


of At 
A wooden sculpture painted black (1958); collection of the Norton Gallery 
West Palm Beach, Florida 


d 
Louise Nevelson’s Sky Cathedral is typical of the complex a 
mysterious wooden constructions that have made her fam i 


Nevins lectured on American history at universities in 
other countries. He served as a special representative 
for the Office of War Information in Australia and New 
Zealand in 1943 and 1944, during World War Il. 

Nevis. See Saint Christopher and Nevis. 

Nevis, Ben. See Ben Nevis. 

New Britain is the largest of the more than 300 islands 
in the Bismarck Archipelago, which forms part of the na- 
tion of Papua New Guinea. New Britain lies off the north- 
east coast of New Guinea. The island covers 36,500 
square kilometres. 

About 312,000 people live on New Britain. Almost all 
are Melanesians. The people fish and farm for a living. 
Most of the farming is done along the coasts. The is- 
land's north end is the most fertile area in Papua New 
Guinea, Rabaul is the island's largest urban community 
and port. It lies along the coast and has several active 
volcanoes around it. Rabaul suffered much damage in 
1937 and 1994 when these volcanoes erupted. 

In 1700, the English navigator William Dampier 
reached New Britain. In 1884, it became a part of a Ger- 
man empire. Australian forces took the island from Ger- 
many in 1914 during World War I. It was given to Aus- 
tralia as a mandate of the League of Nations in 1920. 
Japan captured Rabaul in 1942, during World War Il, 
and held the area until 1945. During the war, bombing 
raids destroyed most of Rabaul, but the city was rebuilt. 
Australia regained control of the area after the war. In 
1975, New Britain became part of the newly independ- 
ent nation of Papua New Guinea. 

See also Bismarck Archipelago. 

New Brunswick (pop. 723,900) is one of the four At- 
lantic Provinces of Canada. Forests cover about 90 per 
cent of the land. Saint John is New Brunswick's largest 
city and chief industrial and shipping centre. Frederic- 
ton is the capital. 

Service industries provide 72 per cent of New Bruns- 
wicks gross domestic product. Manufacturing accounts 
for 13 per cent. The leading service industry is made up 
of community, social, and personal services. The leading 
manufacturing activity is food processing. 

New Caledonia is an overseas territory of France. It is 
situated in the southwest Pacific Ocean, about 2,000 kilo- 
metres northeast of Sydney, Australia. For the location 
of New Caledonia, see Pacific Islands (map). 

x The territory of New Caledonia consists of one main 
island, also called New Caledonia; the Loyalty Islands; 
The Bélep Islands; the Isle of Pines; and a few uninhab- 
ited islands, The mountainous main island covers 16,749 
square kilometres. The rest of the islands have a total 
area of only 2,330 square kilometres. 

The climate of New Caledonia is pleasant, with tem- 
peratures ranging from 24 °C in July to 30 °C in January. 
From April to November is the cool, dry season, and the 

ot, wet weather occurs from December to March. 

New Caledonia has a population of about 165,000. 
Melanesians, the largest group of people, make up 
about two-fifths of the population. Europeans form the 
Second largest population group. Other groups include 
Indonesians, Polynesians, and Vietnamese. 

g The Melanesians are the original inhabitants of New 

a ledonia. They speak 27 distinct languages and many 
ialects. Some Melanesians in rural villages live in huts 

made of coconut fronds and rushes, but most live in 
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concrete houses with corrugated iron roofs. The Mela- 
nesian people of New Caledonia are noted for their vig- 
orous ceremonial dance, the piloupilou. The Loyalty Is- 
land people are known for their dance, the tchap-tchap. 
The Indonesians and Vietnamese in New Caledonia 
are mainly descendants of indentured (contract) labour- 
ers brought to the island in earlier times. They have re- 
tained many of the customs and life styles of their home- 
lands. Many of the people from other Pacific islands 
work in the nickel mines or at the nickel smelter. 
Economy. Nickel mining is the most important indus- 
try in New Caledonia, which is, after Canada, the second 
largest producer of nickel in the world. The ore is ex- 
tracted from open-cast mines at Poro, Nepoui, and Thio. 


Melanesians, the original inhabitants of New Caledonia, play 
their own type of cricket, introduced by British missionaries. 
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Nouméa, the capital of New Caledonia, is the only city on 
the main island of the territory, also called New Caledonia. 


The nickel smelter is located at Doniambo, on the out- 
skirts of Nouméa, where the ore is refined to about 80 
per cent purity. New Caledonia produces approximately 
70,000 metric tons of ferro-nickel mattes a year. 

Tourism is the second most important industry. In the 
early 1980s, nearly 80,000 people visited New Caledonia 
in one year, not including about 43,600 cruise ship pas- 
sengers. But political violence has caused the number of 
visitors to decline. Nouméa has several luxury hotels. 
Many visitors go to the world-famous aquarium at Anse 
Vata, a beach near Nouméa, and to the former penal col- 
ony at Ile Nou. The Isle of Pines is also a popular resort. 

The breeding of livestock, cattle, goats, pigs, and 
horses is important in the economy. New Caledonia also 
exports copra and coffee. 

Transport and communications. Regular shipping 
services connect Nouméa with many parts of the world. 
Smaller ships sail within New Caledonian waters and to 
neighbouring Pacific Islands countries. Regular flights 
serve the modern international airport at Tontouta, lo- 
cated about 50 kilometres from Nouméa. 

Education is compulsory, and about half of New Cal- 
edonian children attend private schools. The rest attend 
free state schools. France largely finances the secondary 
school system, and students sit French public examina- 
tions. The language of instruction is French, and some 
attempt has been made to produce relevant school ma- 
terials for Melanesian students. The government offers 
scholarships for further study in France. 

Government. The French government appoints a 
high commissioner, who has considerable powers, as 
its representative in New Caledonia. An elective territo- 
rial assembly of 36 members debates and approves the 
territorial budget submitted by the administration. 

The assembly may also express its desires on policy 
matters outside the jurisdiction controlled from Paris. 
The governor meets, as executive, with the Conseil de 
Gouvernement (advisory council), of which the governor 
is president. The other members are elected by the ter- 
ritorial assembly. New Caledonia has two representa- 
tives in Parliament. The territory's voters elect a deputy 
to the French National Assembly and a senator to the 


French Senate. New Caledonia also has a representative 
on France's economic and social council. 

History. The original inhabitants of New Caledonia 
were probably immigrants from Papua. Some Loyalty Is- 
landers are of Polynesian origin. The first European to 
visit New Caledonia was James Cook. He landed at 
Balade, on the northeast coast, on Sept. 4, 1774, 

In 1843, French Catholic missionaries establisheda 
mission at Balade. Rear Admiral Febvrier-Despointes 
took possession of the island for France in 1853, aftera 
party of Melanesians had killed and eaten the crewofa 
French survey ship in 1850. 

France used Ile Nou and the Isle of Pines for the 
transportation of convicts from 1864 to 1897. Many of 
the men were political deportees. For several decades 
after transportation ceased, they and their families made 
up most of the European population. In 1863, nickel was 
discovered and a rush began in the 1870. 

During World War II (1939-1945), New Caledonians 
declared their support of the Free French forces, Theis: 
land became a key point in the defence of the western 
Pacific. Many troops from the United States, Australia, 
and New Zealand were stationed on the main island. 

In 1951, the government abolished the indentured la 
bour system, under which about 13,000 Chinese, Indo- 
nesian, and Vietnamese had worked in New Caledonia. 
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Most of these people were returned to their homelands 
in the early 1960's. 

Since 1982, the Melanesians, realising they would 
soon be outnumbered by French settlers, have agitated 
strongly and sometimes violently for independence. The 
French government has granted them some conces- 
sions. But the Melanesians have continued to demand 
independence. In 1988, violence erupted between some 
Melanesians and French officials. Later that year, voters 
approved a peace agreement that provided for a refer- 
endum on independence in 1998. 

New city, See City (Future cities); Town planning. 
New Deal was President Franklin D. Roosevelt's pro- 
gramme to pull the United States out of the Great De- 
Pression in the 1930's. The New Deal did not end the de- 
Pression. But it relieved much economic hardship and 
gave Americans faith in the democratic system at a time 
when other nations hit by the depression turned to dic- 
tators. Roosevelt first used the term new deal when he 
accepted the Democratic presidential nomination in 
1932. "I pledge you, I pledge myself, to a new deal for 
the American people,’ he said. 

When Roosevelt became President on March 4, 1933, 
business was at a standstill. The stock market crash in 
October 1929 had shattered the prosperity most Ameri- 
cans enjoyed during the 1920s. The depression grew 
worse during the early 1930's. Banks, small businesses, 
ang factories closed. Workers lost their homes and 
farmers lost their farms because they could not meet 
qouuge payments. An estimated 12 to 15 million 

mericans—1 out of 4 workers—had no jobs. 

4 In his inaugural address, Roosevelt expressed confi- 
ence that the nation could solve its problems. “The 
only thing we have to fear is fear itself,” he said. 


The Hundred Days 


poge called Congress into special session on 
arch 5, 1933, From March 9 to June 16, Congress 
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passed a series of important laws aimed at speeding 
economic recovery, providing relief for victims of the 
depression, and reforming financial, business, agricul- 
tural, and industrial practices. Most laws passed swiftly 
and with little opposition. Never before had Congress 
approved so many important laws so quickly. The ses- 
sion then became known as The Hundred Days. 

The programmes and policies that made up the New 
Deal did not come from one man. Some were Roose- 
velt’s ideas. Others were proposed by members of the 
“Brain Trust,” a group of unofficial presidential advisers. 
Congressional leaders suggested others, Some pro- 
grammes conflicted with each other. For example, the 
Economy Act cut the salaries of federal employees while 
the Public Works Administration increased government 
spending. But Roosevelt was willing to experiment and 
tried the ideas of one group and then another. 

Helping savers and investors. Roosevelt's first goal 
was to end the banking crisis. A wave of bank failures in 
February had frightened the public. Depositors rushed 
to withdraw their money before their banks failed. Roo- 
sevelt declared a “bank holiday,” closing all banks on 
March 6. On March 9, Congress passed the Emergency 
Banking Act. The new law allowed government inspec- 
tors to check each bank's records and to reopen only 
those banks that were in strong financial condition. 
Within a few days, half the nation’s banks reopened. 
These banks held 90 per cent of the country's total de- 
posits. This action did a good deal to end the nation’s 

anic. 
; The Glass-Steagall Banking Act of June 1933 provided 
further protection for investors. It gave the Federal Re- 
serve Board more power to regulate loans made by 
banks and created the Federal Deposit Insurance Corpo- 
ration (FDIC), which first insured bank deposits up to 
2,500 U.S. dollars and later up to 5,000 U.S. dollars. 


New Deal projects, such as this road construction project in 


New York City, put many Americans back to work. The New Deal 
helped the U.S. recover from the Great Depression. 
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The Securities Act of 1933, also called the Truth-in- 
Securities Act, required firms issuing new shares to give 
investors full and accurate financial information. Con- 
gress created the Securities and Exchange Commission 
(SEC) in 1934 to regulate the sale of securities and to 
curb unfair stock market practices. 

Helping the farmers. The Agricultural Adjustment 
Administration (AAA), created in May 1933, tried to raise 
farm prices by limiting production. The AAA used funds 
raised through a tax on processors of farm products to 
pay farmers not to produce as much as they had before. 
Farmers limited production by not planting crops on 
part of their land. The plan increased farm income, but 
critics said farmers should not cut food and cotton pro- 
duction at a time when people were hungry and needed 
clothing. The Supreme Court of the United States de- 
clared the AAA unconstitutional in 1936. The govern- 
ment then paid farmers to leave some land vacant as 
part of new soil conservation programmes. 

Helping industry and labour. The National Indus- 
trial Recovery Act of June 1933 was one of the most im- 
portant of the new laws. This act created the National 
Recovery Administration (NRA) to enforce codes of fair 
practices for business and industry. Representatives of 
firms within each industry wrote the codes. 

The industrial codes set minimum wages and maxi- 
mum hours, and supported the right of workers to join 
unions. The codes primarily aided business. They al- 
lowed member firms to set standards of quality and es- 
tablish the lowest prices that could be charged for 
goods. The Supreme Court declared the NRA unconsti- 
tutional in 1935. 

Helping the needy. The Civilian Conservation Corps 
(CCC) launched the New Deal relief programme. The 
CCC put young men from needy families to work at use- 
ful conservation projects, such as planting trees and 
building dams, The Federal Emergency Relief Adminis- 
tration provided the states with money for the needy. 
The Public Works Administration (PWA) created jobs for 
large numbers of people. Thousands of schools, court- 
houses, bridges, dams, and other useful public works 
projects were built through PWA projects. The Home 
Owners Loan Corporation (HOLC) provided money at 
low interest for people struggling to pay mortgages. 
The Tennessee Valley Authority (TVA) built many dams 
to control floods and to provide electricity for residents 
of the Tennessee River Valley. 


The Second Hundred Days 


Congress approved several important relief and re- 
form measures in 1935. These laws became the heart of 
the New Deal's lasting achievements. Most of the new 
laws were passed during the summer, and some histori- 
ans call this period The Second Hundred Days. Some of 
the most important new measures were the Works 
Progress Administration (WPA), the National Labor Rela- 
tions Act, and the Social Security Act.” 

Works Progress Administration provided jobs 
building highways, streets, bridges, parks, and other 
projects intended to have long-range value. It also cre- 
ated work for artists, writers, actors, and musicians. The 
WPA provided some work for about 84 million people. 

The National Labor Relations Act guaranteed 
workers the right to organize unions. During the next 


few years, the American Federation of Labor (A 
the new Congress of Industrial Organizations (CI 
rolled millions of workers in trade unions. 

The Social Security Act provided pensions for 
aged, insurance for the jobless, and payments fort 
blind and disabled and for needy children. ] 


The final measures 


Roosevelt proposed a plan to add justices to the 
preme Court in 1937. Critics charged that he was try 
to “pack” the court with judges who favoured the N 
Deal. Roosevelt's plan divided the Democrats and 
him his solid support in Congress. Congress pass 
only two other important reform measures after tha 
The first was the Housing Act of 1937, which pro 
money for more federal public housing project 
second was the Fair Labor Standards Act of 1938, 
set a minimum wage of 25 cents an hour anda 
mum working week of 44 hours, with extra pay fori 
hours. This act also banned children under 16 fro! n 
working in factories, and during school hours, 
The economy faltered late in 1937. Farm prices 
dropped, and the number of jobless rose from abou 
million in September 1937 to almost 11 million in 
1938. The Democrats retained majorities in both hou 
of Congress in the 1938 elections, but Republicans 
gained back seats for the first time since 1928. Si 
opposition in Congress forced Roosevelt to avoid fu 
ther reforms, and he soon became occupied primatil 
with the growing threat of Nazi Germany. 


Results of the New Deal 


Most scholars agree the New Deal relieved much 
economic distress and brought about a large me 
of recovery. But about 8 million Americans still had 
jobs in 1940. Military spending for World War Il, 
than the New Deal, brought back prosperity. 

The New Deal tried to spend its way back to pro 
ity. It spent billions of dollars to create jobs for un 
ployed people, and altogether New Deal programm 
cost more money than the government received — 
through taxes. The government borrowed much of 
money it needed by selling bonds, and the federal d 
grew from 224 billion U.S. dollars in 1933 to about 4 
billion U.S. dollars in 1939. y 

The New Deal caused major political changes. TI 
Democratic Party, generally a minority party since 
Civil War, became the largest political party. Its mai 
strength shifted from the rural South to the urban No 
Immigrants, union members, urban intellectuals, and 
formers gained a stronger voice in party decisions. 

Most scholars also agree that the New Deal pre- 
served the essentials of the American free enterprise 
system. Profits and competition continued to play a lë 
ing part in the system. However, the programme adde 
new features. The federal government assumed re 
sibility for the economic security of the people and 
economic growth of the nation. After the New Di 
government's role in banking and public welfare g 
steadily. Also, organized labour became an impo! 
force in national affairs, 

New Delhi (pop. 301,297) is the capital of India. 
lies on the west bank of the Jumna River in northern ~ 
India, near the edge of the Thar, or Great Indian, Dese 


The Presidential House in New Delhi is the official residence 
of the president of India. The majestic structure, which has 340 
rooms, originally served as the home of the British viceroy when 
India was part of the British Empire. 


New Delhi is about 5 kilometres south of Delhi, the for- 
mer capital. For location, see India (political map). 

New Delhi is an attractive, spacious city. It contrasts 
sharply with the crowded, older city of Delhi. The de- 
sign of New Delhi and some of its buildings reflects the 
influence of the British, who ruled India from 1858 to 
1947. New Delhi was built in the early 1900s to replace 
Delhi as India’s capital. It became the capital in 1931. 

The city. New Delhi is a carefully planned city. It has 
wide, treelined avenues, and many gardens and open 
areas, Huge government buildings, including Parliament 
House and a government office building called the Sec- 
retariat, dominate the centre of the city. Large houses, 
originally built for government officials, and smaller 
houses for servants are nearby. 

Rashtrapati Bhavan (Presidential House), the official 
residence of the president of India, stands west of the 
Secretariat. This majestic, copper-domed palace has 340 
rooms, Several blocks east are white palaces that once 
served as the winter homes of Indian princes. The gov- 
ernment turned most of the palaces into offices or mu- 
seums after India became independent in 1947. The Na- 
tional Sports Stadium, which seats 30,000 spectators, is 
east of the palaces. 

The southern part of the city includes the Diplomatic 
Enclave, an area set aside for foreign embassies and fine 
residences, High government officials of other countries 
have offices on a street called Shanti Path (Peace Boule- 
vard). A temple of the Baha‘ faith is located south of the 
Capital. The temple, built in the shape of a lotus blos- 
som, was completed in 1986. 

New Delhi has many small neighbourhoods and sub- 
urbs with distinctive bazaars. Many of these neighbour- 
hoods were settled by refugees from the section of 
India that became part of Pakistan in 1947. New Delhi 
also has several beautiful gardens, of which the Mogul 
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Gardens at Rashtrapati Bhavan are the best known. 

Connaught Place, the business centre of New Delhi, 
lies north of the Secretariat and Parliament House. It is 
surrounded by a fashionable shopping area where 
shoppers can buy books, fabrics, furniture, jewellery, 
toys, and other products. 

Economy. The government of India is the main em- 
ployer in New Delhi. The city has no factories, Craft- 
workers sell products in the Central Cottage Industries 
Emporium, a building near Connaught Place. 

History. In 1912, the capital of India was moved from 
Calcutta to Delhi. Plans were also made to build a new 
capital just outside Delhi, away from that crowded city. 
The English architects Sir Herbert Baker and Sir Edwin 
Lutyens planned the layout and designed buildings for 
the new city, Construction began in 1912 but was de- 
layed during World War | (1914-1918). In 1931, New 
Delhi was completed and became the capital of India. 
The city remained the capital after India gained inde- 
pendence from the United Kingdom in 1947. India's con- 
stitution went into effect on Jan. 26, 1950. Since then, Jan- 
uary 26 has been a national holiday called Republic Day. 
New Delhi has an annual Republic Day celebration, 
which features a huge parade. 

See also Delhi; India (picture: Parliament House). 
New Economic Mechanism. See Hungary (Econ- 
omy). 

New England is a region in northern New South 
Wales, Australia. It is the largest area of high land in 
Australia, The area is not well defined. But most people 
consider it to include the plateau region that extends 
from the Macintyre River and the Queensland border in 
the north to the Moonbi Ranges, near Tamworth, in the 
south, The coastal districts of northern New South 
Wales form the eastern boundary of New England. The 
Western Slopes of the Great Dividing Range form the 
region's western boundary. 

The plateau covers an area of more than 23,300 
square kilometres. The average height of this area is a 
little more than 914 metres above sea level. The area has 
a number of mountains that are about 1,525 metres high. 
These mountains include Round Mountain (1,615 me- 
tres), Point Lookout (1,600 metres), Ben Lomond (1,520 
metres), and Capoompeta (1,510 metres). 

The height of the region makes it a good area for 
growing such crops as stone fruit and potatoes, which 
thrive in colder climates. Farmers in the area send large 
quantities of these crops to Sydney. Farmers rear sheep 
and breed cattle. The towns in the area include Armid- 
ale, Tamworth, Inverell, Glen Innes, and Tenterfield. 

The University of New England was established at Ar- 
midale in 1954. In a referendum held in 1967, a majority 
of more than 30,000 rejected a proposal that New Eng- 
land should become a separate state. 

New England, Dominion of, was a group of Eng- 
lish colonies in America united in 1686 by King James I 
of England. The colonies in the dominion were Connect- 
icut, Massachusetts, New Hampshire, New Jersey, New 
York, Plymouth, and Rhode Island. King James believed 
the colonies could function best under a single govern- 
ment. But the colonists had no voice in the government, 
and most of them opposed the dominion. James was 
overthrown in England in 1688. The dominion broke up 


the next year. 
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The New England Confederation was formed in 1643 by four 
New England colonies. The confederation hoped to discourage 
attacks by New Netherland, other nearby colonies, and Indians. 


New England Confederation was organized in 
1643. Four English colonies in the United States— Massa- 
chusetts, Plymouth, Connecticut, and New Haven— 
formed the United Colonies of New England, as it was 
called. They worked to solve boundary disputes and to 
meet the increased danger of attacks by the Dutch, 
French, and Indians, Maine, New Hampshire, and Rhode 
Island were excluded from membership for political and 
religious reasons. 

The four colonies agreed to “enter into a firm and 
perpetual league of friendship and amity, for offence 
and defence, mutual advice and succor upon all just oc- 
casions, both for preserving and propagating the truth 
and liberties of the gospel, and for their own mutual 
safety and welfare.” 

Two commissioners from each member colony met 
each year to consider problems that were of mutual in- 
terest. The confederation had great power in theory, 
but, in practice, it could only advise. Under confedera- 
tion regulations, three colonies comprised a decisive 
majority. A test of the confederation’s power came in 
1653, when Plymouth, Connecticut, and New Haven fa- 
voured a war against the Dutch of New Netherland. The 
fourth colony, Massachusetts, did not agree and abso- 
lutely refused to yield. This action lessened the prestige 
of the organization. After 1664, the commissioners met 
only every three years, and in 1684 the confederation 
came to an end. Despite serious weaknesses, the con- 
federation provided valuable experience in discussion 
and cooperation among the colonies. It also helped pre- 
vent the smaller colonies from being totally dominated 
by Massachusetts. 

New Forest (pop. 157,000) is a local government dis- 
trict in Hampshire, England, which includes the New 
Forest itself. In the east, by Southampton Water, is one 
of Britain's largest oil refineries. Elsewhere, agriculture 
is important with many smallholdings, especially in the 
south. Lymington and Ringwood have engineering in- 
dustries. Lyndhurst is the district's administrative centre. 
New Forest is a wooded district in south Hampshire, 
England. It is bounded by the River Avon and Southamp- 
ton Water, and covers about 360 square kilometres. 

The New Forest consists mainly of forest and heath, It 
is partly owned by the British Crown, and Certain areas 


are Forest Nature Reserves. The Court of Verderers, a 
relic of the early administration of the forest, enforces 
the laws. Ponies and deer roam the forest. 

The New Forest was forest before AD 1000, but was 
made much larger in the reign of William the Con- 
queror, who hunted deer there. William II, known as 
William Rufus, was killed in the forest in 1100 while 
hunting. Timber from the New Forest was used to build 
ships for the British navy from the 1600's to the 1800s. 
Today, the New Forest is a popular area for tourists and 
walkers. Places of interest include Lyndhurst, where 
there is the Verderers Hall, and Beaulieu which has the 
ruins of a medieval abbey and a motor museum. 

New France was the French colonial empire in North 
America. The empire began during the early 1600s and 
lasted about 150 years. At its height in the early 1700s, 
New France included three colonies—Canada, Acadia, 
and Louisiana. Canada and Acadia covered much of 
what is now eastern Canada. Louisiana lay in the Missis- 
sippi River Valley of the present-day United States. 

The term New France often refers only to the colony 
of Canada, where about 75 per cent of the empire's set- 
tlers lived. France lost this territory to Great Britain in 
the Seven Years’ War (1756-1763). But the French influ- 
ence on Canadian culture remains strong today. About 6 
million Canadians, chiefly in the provinces of Quebec, 
Ontario, and New Brunswick, speak French. French, 
along with English, is an official language of Canada. 

Exploration and settlement. The first official French 
expedition to North America occurred in 1524. That 
year, the Italian navigator Giovanni da Verrazano ex- 
plored the Atlantic Coast for King Francis | of France. 
The French explorer Jacques Cartier sailed to Canada in 
1534, 1535, and 1541. He became the first European to 
reach the Gulf of St. Lawrence. Cartier claimed the area 
surrounding the Gulf of St. Lawrence for France. 

During the 1500s, French fishermen began to drop 
their nets off the coast of what is now Newfoundland. 
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New France in the early 1700's extended from Labrador t0 
the Gulf of Mexico and included the Mississippi River Valley- 
The ownership of some areas, such as the region around Hu! 
son Bay, was disputed between France and Great Britain. 


They also started to trade kettles, knives, and other Eu- 
ropean goods with local Indians for furs. Canadian furs, 
especially beaver pelts, became increasingly valuable 
because of the growing popularity of fur hats in Europe. 

In 1604, the French explorers Pierre du Gua (or du 
Guast), Sieur de Monts, and Samuel de Champlain es- 
tablished Acadia along the Atlantic coast. Champlain 
founded the settlement of Quebec along the St. Law- 
rence River in 1608, Soon afterward, French fur traders 
established other settlements on the St. Lawrence River. 
Roman Catholic missionaries founded Montreal, at first 
named Ville-Marie, in 1642. 

New France grew slowly. It had only a few thousand 
settlers by 1660. In 1663, King Louis XIV made New 
France a royal province, or colony, of France. Between 
1665 and 1672, he sent over about 2,500 settlers. Among 
them were many women intended as brides for the sol- 
diers and settlers already in the colony. 

In 1672, Louis de Buade, Comte de Frontenac, be- 
came the governor general of New France. He encour- 
aged fur traders and explorers to help expand the col- 
ony. Traders then began to establish a number of posts 
along the Great Lakes and Hudson Bay. Also, in 1672, the 
French-Canadian explorer Louis Jolliet and Jacques Mar- 
quette, a French missionary, became the first white peo- 
ple to find the upper part of the Mississippi River. The 
French explorer René-Robert Cavelier, Sieur de La Salle, 
followed the Mississippi to the Gulf of Mexico in 1682. 
He claimed the river valley for France and named it Loui- 
siana in honour of Louis XIV. 

_ In 1699, Pierre Le Moyne, Sieur diberville, estab- 
lished the colony of Louisiana. The French then built a 
chain of forts to link Louisiana with the rest of New 
France. The population of New France rose from almost 
25,000 in 1720 to about 65,000 in 1760. 

Colonial life. The chief governing officials of the 
royal province were the governor general and the inten- 
dant. The governor general supervised the army and re- 
lations with the American Indians. The intendant con- 
trolled finance, law enforcement, and. other local 
matters. The fur trade was the chief economic activity in 
New France. Many young colonists were frontiersmen 
who made their living trading for furs. They were called 
coureurs de bois vagabonds of the forest). Most 
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The city of Quebec served 
as the capital of New France. 
Quebec was also a religious 
and commercial centre. This 
engraving from the 1700's 
shows a view of the city from 
the St. Lawrence River, 


coureurs de bois became farmers after they married, 
and agriculture grew in importance as an economic ac- 
tivity. Farmers reared livestock and grew mostly wheat 
and oats. Fishing and timber also developed into impor- 
tant industries. In addition, the colony had a brewery, an 
ironworks, and a shipyard. 

By law, all colonists were Roman Catholics, and the 
Catholic church played a major role in New France. Fe- 
male religious orders provided hospitals in the towns. 
They also ran schools. 

The towns of Quebec, Montreal, and Trois-Riviéres 
were the centres of trade and culture. Church and gov- 
ernment officials and wealthy landowners lived in splen- 
did stone homes in the towns. Merchants and craft- 
workers had smaller stone houses. Farmers lived on 
sections of land called seigneuries. The king of France 
granted the seigneuries to nobles, religious groups, mil- 
itary officers, and merchants, who rented the land to 
farmers. The landowners provided their tenants with a 
flour mill and a church. Most farmers lived in one- or 
two-room log cabins. 

Both farmers and townspeople in New France often 
enjoyed dances and other merry social gatherings. 
Members of the upper class attended grand balls at the 
residence of the governor general. In winter, the colo- 
nists had sleighing parties and held horse races on the 
frozen rivers. 

The British conquest. French and English settlers 
began fighting for control of the fur trade in the St. Law- 
rence River Valley in the early 1600s. The English colo- 
nies developed along the eastern coast of North Amer- 
ica. French expansion during the 1600s angered the 
English colonists, who also wanted to expand westward, 

Members of the two groups and their American In- 
dian allies fought each other in wars from 1689 to 1763. 
Britain gained Newfoundland, the Nova Scotia region of 
Acadia, and the French territory around Hudson Bay 
under the Treaty of Utrecht in 1713. During the next 30 
years, the French built forts in the Ohio Valley and 
across the southern parts of what are now the Canadian 
provinces of Manitoba, Ontario, and Saskatchewan. 
Fighting began again in 1744. British colonists captured 
the French fort at Louisbourg on Cape Breton Island in 
1745, but the French regained it in 1748. 
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The final struggle began in 1754. It is known as the 
French and Indian War in the United States. The conflict 
spread to Europe in 1756 and is called the Seven Years’ 
War in Europe. The French were winning until 1758, 
when British forces captured Louisbourg and several 
key inland forts. In 1759, the British captured Quebec. 
The fighting ended when the British took Montreal in 
September 1760. France gave up Canada and part of 
Louisiana to Britain in the Treaty of Paris in 1763. France 
had given the rest of Louisiana to Spain in 1762. France 
reacquired Louisiana from Spain during the early 1800's 
and sold it to the United States in 1803. 

Related articles in World Book include: 


Acadia Louisiana Purchase 
Cartier, Jacques Marquette, Jacques 
Champlain, Samuel de Quebec, Battle of 
Frontenac, Comte de Seigneurial system 
Jolliet, Louis Seven Years’ War 
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New Guinea is a large tropical island in the Pacific 
Ocean, north of Australia. It ranks as the second largest 
island in the world. Only Greenland is larger than New 
Guinea. 

New Guinea has an area of about 818,000 square kilo- 
metres and a population of about 6 million. Rugged 
mountains cover much of the interior of the island. Most 
of this area has a cool climate. In contrast, the lowlands 
along the northern and southern coasts are hot and 
humid. 

Most New Guineans live in villages in rural areas. Al- 
most half of the island's people dwell in isolated moun- 
tain valleys. Until the 1930's, these New Guineans had lit- 
tle contact with the outside world. 

Two political units—trian Jaya and Papua New 
Guinea—occupy the island of New Guinea. Both of these 
units also include nearby islands. 

Irian Jaya, formerly called West Irian, covers the west- 
ern half of New Guinea. It is one of the provinces of In- 
donesia. Jayapura, a city on the northern coast, serves as 
the capital of the province. See Indonesia (table: The 
chief islands; New Guinea). 

Papua New Guinea occupies the eastern half of New 
Guinea. Formerly a territory of Australia, it became an 
independent nation in 1975. Port Moresby, on the south- 
east coast, is the nation’s capital. See Papua New 
Guinea. 
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Most New Guineans are Melanesians, a Pacific peo- 
ple who have dark skin and black, woolly hair. About 
35,000 Asians, Australians, and Europeans also live on 
the island of New Guinea, most of them in coastal towns, 
Large numbers of people from other Indonesian islands 
have settled in Irian Jaya. 

In the highlands, most of the villagers live in round 
thatched huts and grow sweet potatoes as their main 
food. Pigs provide most of their meat. Many lowland vik 
lagers build their houses on stilts to keep them cool and 
dry. Their chief food crops are bananas, taro roots, and 
yams. People who live in the swamps of the coastal low- 
lands eat mostly sago, a starch that is taken from various 
kinds of palm trees. 

There are more than 700 native languages in New 
Guinea. Because of the number of languages, many peo- 
ple cannot communicate with neighbours who live only _ 
a short distance away. A growing number of eastern 
New Guineans speak Pidgin English, or Tok Pisin, asa 
second language. This /ingua franca, or common lan- 
guage, enables speakers of different tongues to commu: 
nicate with one another. In the west, many people speak 
Malay as a second language. 

A great mountain system crosses New Guinea from 
east to west. It includes the Owen Stanley Range in the 
east and 5,030-metre Puncak Jaya, the highest point on 
the island, in the west. Mountain ridges, grassy plateaus, 
and deep, forested valleys cover much of the interior. 
Grasslands and jungles lie along the northern and 
southern edges of the island. Swamps with mangrove 
thickets border New Guinea in some areas. 

Many streams and rivers flow down the mountain 
slopes and cross the lowlands. New Guinea's largest riv- 
ers, the Fly and Sepik, have large, swampy areas aroun 
them in the lowlands. 

New Guinea's coastal lowlands have a hot, humid cli- 
mate. The temperature and humidity drop as the altitude 
increases toward the centre of the island. The annual 
rainfall in parts of New Guinea averages more than 510 
centimetres. 

Native animals of New Guinea include crocodiles, 
tree kangaroos, and such snakes as the death adder, the 
Papuan black, and the taipan. The island also has many 
bright-coloured birds and butterflies. 

Economy of New Guinea is one of the least devel- 
oped of any area in the world. Most of the people farm 


the land and grow most of their own food. Many farm 
people also produce goods that they sell, including co- 
conuts, coffee, and cocoa. A few large plantations also 
produce cocoa, coconuts, and coffee. 

Two large copper mines operate on New Guinea. 
One is near Nabire in Irian Jaya. Another is in Papua 
New Guinea, in mountains just east of the Irian Jaya bor- 
der, These mines also yield small amounts of gold. New 
Guinea also has oil and natural gas deposits. 

The earliest settlers in New Guinea probably mi- 
grated thousands of years ago from the Asian mainland 
by way of the Malay Peninsula and Indonesia. In 1526, 
Jorge de Meneses, the Portuguese governor of the Mo- 
lucca Islands, became the first European to visit New 
Guinea. Dutch, English, French, and Spanish explorers 
stopped there during the next 300 years. The Nether- 
lands claimed western New Guinea in 1828. In 1884, 
Germany gained the northeastern part of the island, and 
Great Britain took the southeastern part. Britain gave its 
territory to Australia in 1906. After Germany's defeat in 
World War | (1914-1918), the League of Nations made 
northeastern New Guinea a mandated territory under 
Australian rule (see Mandated territory). 

The Japanese seized northern New Guinea in 1942, 
during World War II, but by 1944 the Allies had recon- 
quered the area, After the war ended in 1945, the north- 
eastern part became the United Nations Trust Territory 
of New Guinea under Australian administration. Aus- 
tralia put the northeastern and southeastern units (now 
Papua New Guinea) under one government in 1949. 

Indonesia gained independence from the Nether- 


part Moresby, the capital of Papua New Guinea, lies on the 
ig utheastern coast of the island of New Guinea. A deep, shel- 
red harbour helps make the city a commercial centre. 
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lands in 1949 and claimed western New Guinea. In 1962, 
the Netherlands agreed to turn over western New 
Guinea to the United Nations (UN). The UN placed the 
area under Indonesian administration in 1963, and Indo- 
nesia renamed it West Irian. In 1969, West Irians voted 
to remain part of Indonesia. 

During the 1960's, some New Guineans in both West 
Irian and Papua New Guinea began demanding inde- 
pendence. In 1969, Indonesia put down an independ- 
ence movement in West Irian. The province was re- 
named Irian Jaya in 1973. Australia granted Papua New 
Guinea total self-government over its internal affairs in 
1973. In 1975, Papua New Guinea gained complete inde- 
pendence from Australia. 

Related articles in World Book include: 


Bird of paradise Papua New Guinea 

Bismarck Archipelago Port Moresby 

Bougainville Races, Human (picture: The 

Clothing (picture: A ceremonial major races [Melanesian] 
costume) Sculpture (Pacific Islands) 

Echidna World War Il (The South Pa- 

Indonesia cific) 


Pacific Islands (with picture: Tra- 
ditional ways of life) 


New Hampshire (pop. 1,113,915) is a state in the 
northeastern United States. It covers 24,032 square kilo- 
metres in the country's New England region and is 
known for its natural beauty and year-round outdoor ac- 
tivities. Manchester and Nashua are the state's largest 
cities. Concord is the capital. Large deposits of granite 
give New Hampshire the nickname the Granite State. 
The Coastal Lowlands cover the extreme southeastern 


Acommunications technician, above, repairs office equip- 
ment in a village in New Guinea. This woman is a Melanesian, 
the largest population group in New Guinea. 
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New Hampshire is a popular resort state. The interior includes 
rich farmland, lush forests, and large lakes. 


corner of New Hampshire. Beaches along the state's 
short coastline are popular recreational areas. Thou- 
sands of ducks and geese stop at the region's Great Bay 
during their annual migrations. 

The Eastern New England Upland occupies most of 
New Hampshire's southern, eastern, and western areas. 
Rich farmland, forested hills, and large lakes are found 
in the region's Merrimack Valley, Hills and Lakes area, 
and Connecticut River Valley. The White Mountains Re- 
gion covers northern New Hampshire. Mount Washing- 
ton (1,917 metres), in the region's Presidential Range, is 
the state's highest peak. The Old Man of the Mountains, 
a rock formation shaped like an old man’s face, is in the 
Franconia Range. 

Much of New Hampshire's economic activity takes 
place in the southeastern part of the state. That area has 
most of the state's people and good transportation facili- 
ties. Many businesses established operations in south- 
eastern New Hampshire because of the state's low tax 
rates. Financial companies and electronics manufactur- 
ers are especially important. Many tourists visit the re- 
gion’s coastal resorts. In other parts, such traditional in- 
dustries as wood processing and dairy farming remain 
important. There are popular ski resorts in the White 
Mountains. 

Algonquian Indians lived in New Hampshire before 
Europeans went there. Two Englishmen established the 
region's first permanent European settlements in the 
1620's—David Thomson at Odiorne's Point (now part of 
Rye), and Edward Hilton at Hilton’s Point (now Dover). In 
1622, John Mason of Hampshire, England, named a tract 
of land in the region New Hampshire. 

On June 21, 1788, New Hampshire became the ninth 
U.S. state when it ratified (approved) the U.S. Constitu- 
tion. Its ratification put the constitution into effect. The 
state fought on the Union side during the American Civil 
War (1861-1865). 

In 1944, representatives from 44 nations held the In- 
ternational Monetary Conference at Bretton Woods. 
They made plans to restore world trade after World 
War II (1939-1945). 

New Hebrides Islands. See Vanuatu. 

New Holland. In 1642, Abel Tasman, a Dutch naviga- 
tor, virtually circumnavigated the continent of Australia. 
Dutch maps produced from his voyage linked Australia, 


Van Diemen's Land (now Tasmania), and New Guinea as 
one continent, called Nova Hollandia (New Holland). 
New Ireland is the second largest island of the Bis- 
marck Archipelago. It covers 8,651 square kilometres in 
the southwest Pacific (see Papua New Guinea [map]. It 
has about 79,000 people. It is part of the nation of Papua 
New Guinea. New Ireland is a volcanic island about 370 
kilometres long. In its centre rise the Schleinitz Moun- 
tains, which are 610 to 1,200 metres high. 

New Jersey (pop. 7,748,634) is an important industrial 
state in the northeastern United States. It lies in the 
country’s Middle Atlantic region, between the Delaware 
and Hudson rivers. Trenton is the capital of the state. 
New Jersey's small, quiet towns contrast sharply with its 
large industrial cities. New Jersey is more densely popu: 
lated than any other state. Resorts along the state's At- 
lantic seaboard attract millions of visitors to the state 
each year. 

The Atlantic Coastal Plain covers the southern portion 
of New Jersey. Beaches, forests, salt marshes, lagoons, 
and meadows lie in the plain’s eastern region. Fertile 
soil supports market gardens in the south and west. 

The Piedmont land region lies north of the coastal 
plain. Such large rivers as the Hudson, Passaic, Ramapo, 
and Raritan aid the area's large industrial cities. The New 
England Upland, also called the High/ands, is northwest 
of the Piedmont. It has many lakes and flat-topped 
ridges of the hard rock that is called gneiss. 

The Appalachian Ridge and Valley Region occupies 
New Jersey's northwestern corner. Shale and limestone 
formations are in the Appalachian Valley. Farms dot the 
valley's slopes. The Kittatinny Mountains run parallel to 
the state's border. The Delaware River cuts through the 
mountains at the scenic Delaware Water Gap. 

New Jersey lies between New York City and Philadel- 
phia in Pennsylvania, two of the largest cities in the 
United States. These cities are giant markets for New 
Jersey's goods and services. Many New Jerseyites com- 
mute to jobs in New York City or Philadelphia. 

Service industries employ most workers. Many urban 
residents work in business services, education, and re 
tail trade. Atlantic City has many hotels and casinos. One 
of the world’s largest private research laboratories, 
AT&T Bell Laboratories, is near New Providence. 

New Jersey manufactures more chemical products 


states 


New Jersey, with its long Atlantic coastline, is the United 
most densely populated state. 


Workers harvest cranberries from a bog near Chatsworth. 
New Jersey ranks as a leading cranberry-growing state. Farmers 
there also produce blueberries, strawberries, and grapes. 


A roadside farmstand in Belle Mead sells flowers and farm 
produce. New Jersey's many market gardens, flower gardens, 
and orchards earn it the nickname the Garden State. 


than any other U.S. state. Its other manufactured goods 
include food products, electrical equipment, and 
printed materials, New Jersey's leading agricultural 

` products are flowers, milk, and vegetables. 

Members of the Delaware tribe of Algonquian Indi- 
ans lived in New Jersey before Europeans went to the 
area. Giovanni da Verrazano, an Italian navigator sailing 
for the French, visited New Jersey's coast in 1524. Henry 
Hudson, an Englishman sailing for the Dutch, explored 
Sandy Hook Bay and the Hudson River in 1609. The 
Dutch established the area's first permanent European 
puement in 1660, at Bergen (now part of Jersey City). 

‘gland won control of New Jersey in 1664. It was 
named after the island of Jersey in the English Channel. 
d New Jersey was the site of nearly a hundred battles 
kno the American Revolution (1775-1783). It became 
gead as the Cockpit of the Revolution. Princeton and 

renton each served briefly as the U.S. capital during the 
UA Many New Jerseyites fought in the Union army dur- 

g the American Civil War (1861-1865), but there was 
aa pro-Southern sympathy in the state. 
$ ithe 1800s, improvements in transportation helped 

ake New Jersey a great industrial state. Early industries 
o textiles, locomotives, silk, clay products, iron, 
A steel. Thomas Edison invented the electric incandes- 

nt lamp in Menlo Park, New Jersey, in 1879. Electron- 
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New mathematics 


The George Washington Bridge spans the Hudson River 
from Fort Lee to New York City. Thousands of commuters who 
live in New Jersey and work in New York City use it daily. 


ics and chemical industries began large-scale opera- 
tions in the state in the 1940's. In 1977, the New Jersey 
legislature voted to allow gambling casinos in Atlantic 
City. 

New Kingdom of Granada. See Colombia (History). 
New Left was a radical political and social movement 
of the 1960s and early 1970s in the United States. The 
New Left included many college students and other 
young people. It was “new” in relation to the “old left’ of 
the 1930s. The “old left” generally was guided by Marxist 
ideas and supported Soviet policies. 

Members of the New Left demanded sweeping and 
fundamental changes in American society. They attacked 
most major institutions for claiming to support demo- 
cratic principles but failing to end such injustices as 
poverty, racial discrimination, and class distinctions. 
Many New Leftists opposed capitalism and believed the 
desire for profits leads to imperialism, a policy that fa- 
vours extending influence over another country. 

New mathematics is a mathematics teaching pro- 
gramme now used in many countries. The United States 
introduced it into schools during the 1960s. In the 
United Kingdom, it is sometimes called “modern mathe- 
matics.” Most countries, mainly in Europe and Austral- 
asia, followed the United States and introduced similar 
programmes in schools. University mathematicians and 
government agencies introduced new teaching pro- 
grammes fairly quickly. Mathematicians wrote new text- 
books, and many mathematics teachers underwent 
training. In the United Kingdom, national projects were 
set up, such as the Nuffield Mathematics Teaching Proj- 
ect for primary schools and the School Mathematics 
Project for secondary schools. Local education authori- 
ties and the Department of Education arranged in- 
service courses provided mainly by teachers who exper- 
imented with the new curriculum. In addition, the exam- 
ination boards gradually began to offer alternative 
examinations for students 16 and 18 years old. By the , 
1970s, about half of United Kingdom secondary schools 
followed the new mathematics syllabuses. 
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The main change in the teaching programme was in 
the choice of topics to be taught. Until the 1960's, mathe- 
matics syllabuses had developed little since the 1600s. 
Topics and techniques were not those used currently in 
industry and commerce. Some mathematicians believed 
that the whole basis of school mathematics was some- 
what illogical. New mathematics emphasized modern 
topics currently used in science, technology, and the 
economical sciences, such as vectors and matrices, 
probability, and linear programming. Students used cal- 
culators in the study of numerical methods. Schools de- 
veloped the study of sets to provide a sounder logical 
basis for the rest of mathematics (see Set theory). They 
also included new topics in algebra, such as Boolean al- 
gebra and group theory (see Boolean algebra). 

Educationalists had recognized for a long time that 
the methods of Euclid, still in use in most schools, were 
outdated and even illogical. Tutors now approached ge- 
ometry through the study of sets, or as transformation 
geometry. This form of geometry is the study of such 
transformations as reflection, rotation, enlargement, and 
symmetry. 

Research into the learning of mathematics, especially 
that of the Swiss psychologist Jean Piaget, influenced 
the teaching and choice of subjects. For example, Pia- 
get's researches found that children pass through a 
stage in which they understand the way things are con- 
nected, but not distances, directions or shape. This led 
to the introduction of topology, a branch of mathematics 
popularly known as “rubber-sheet" geometry (see To- 
pology). 

The reform towards the new mathematics declined 
around the end of the 1970's. Criticism came from the 
parents who did not understand the new topics taught 
to their children. Resistance also came from employers, 
whose entrance examinations did not match the new 
syllabuses. In addition, they perceived an apparent drop 
in educational standards and blamed it on the changes. 
Criticism came also from educational circles. In coun- 
tries where the material had been provided by mathe- 
maticians, the new texts were found to be not suitable 
for teaching. Schoolchildren, and sometimes teachers, 
often could not understand the materials or the impor- 
tance of the chosen topics. Often teaching happened in 
the same drill-and-practice way that the reforms were 
trying to remove. 

Even in the United Kingdom, many teachers believed 
the reforms to be too rapid and had difficulty in coping. 
Generally, many of the improvements in teaching styles 
remained. But the syllabuses reverted largely to topics 
taught before the reforms. 

New Mexico (pop. 1,521,779) is a state in the south- 
western United States. It is called the Land of Enchant- 
ment because of its scenic beauty and rich history. Spain 
once ruled New Mexico, and the Spanish influence 
shows strongly in place names, foods, and holiday cus- 
toms. 

New Mexico is large in area, but one of the smallest 
states in population. Albuquerque is its largest city and 
chief centre of industry, transportation, and trade. Santa 

Fe is the second largest city and state capital. 

Plains cover roughly the eastern third of the state. The 
lowest elevation in New Mexico, 859 metres, occurs 
within those plains at Red Bluff Reservoir, along the 


state's southern border. The Rocky Mountains rise in 
north-central New Mexico. Wheeler Peak, 4,011 
is the highest point in the state. 

Northwestern New Mexico contains valleys and 
plains, canyons, cliffs, and mesas (flat-topped hills), T 
southwestern and central region of the state include 
scattered ranges of rugged mountains. 

New Mexico has a dry, warm climate. Temperature 
average 23° C in July, and 1° Cin January. 

Government ranks as the single most important ee 
nomic activity in New Mexico. U.S. government 
laboratories for nuclear energy are leading emplo 
Other service industries receive much income froi 
tourists, who are attracted by New Mexico's scenic. 
beauty and its cultural heritage. 

Large petroleum and natural gas reserves make 
Mexico an important mining state. Natural gas and 
troleum each account for about 40 per cent of the 
total income from mineral products. Natural gas is 
duced in the northwestern and southeastern parts of 
state. Much of New Mexico's gas is sent by pipelit 


of the state. f 
Petroleum refining is the most important manufactt 
ing activity in New Mexico. The production of ele 


facturing activity. Nearly all of this industry's produi 
comes from the Albuquerque area. Food processi 
the third most valuable manufacturing industry. 


The state has about 14 times as many cattle and sl 
together as it has people. New Mexico's leading fal 
products, in order of importance, are beef, cattle, 
and milk. Most of the production comes from the eas! 
ern part of the state. Other important farm products 
clude chili peppers, maize, cotton, sorghum grain, 
wheat. 

Indians have probably lived in what is now New 
ico for about 20,000 years. Spanish explorers of the 
1500's were the first white people to enter the re- 


Albuquerque is New Mexico's largest city. It serves as an 
trial, trade, and transportation centre. 
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New Mexico borders on Mexico to the south. Neighbouring 
US, states are Arizona, Colorado, Oklahoma, and Texas. 


gion. Spain ruled the region until 1821, when New Mex- 
ico became a province of Mexico. That same year, the 
Santa Fe trail opened, linking New Mexico with the state 
of Missouri. The United States took possession of New 
Mexico in 1848. It became a state on Jan. 6, 1912. 

The world’s first atomic bomb was exploded at Trinity 
Site, near Alamogordo, on July 16, 1945. The bomb was 
produced at Los Alamos, a town and laboratory built se- 
cretly in the mountains. New Mexico ranks as a leading 
centre of space and nuclear research. 

New Netherland was a region in America claimed by 
the Dutch in the early 1600s. It included parts of what 
are now the states of Connecticut, Delaware, New Jer- 
sey, and New York. 

In 1621, merchants in the Netherlands formed the 
Dutch West India Company to compete with the Span- 
ish Empire, colonize New Netherland, and develop the 
region's fur trade. Thirty families, sponsored by the trad- 
ing company, began a Dutch colony at the mouth of the 
Hudson River in 1624. In 1625, the Dutch settlers 


new Norcia is a monastery 
that lies 129 kilometres north 
of Perth. It was established in 
i 47 by Benedictine monks 
rom Spain. A flour mill and a 
school for local Aboriginal 
children are among the build- 
ings of the monastery. 
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founded New Amsterdam (now New York City) there. 
Peter Minuit, the governor of the settlement, bought 
Manhattan Island from the Indians in 1626. The Dutch 
set up trading posts at what are now Albany, New York; 
Hartford, Connecticut; and Trenton, New Jersey. 

The company attracted settlers from many European 
countries. About 20 languages were spoken in the col- 
ony, and many religions were represented. The Dutch 
became allies of the Iroquois Indians and fought other 
tribes and neighbouring French colonists. 

By the 16505, a fierce trading rivalry had built up be- 
tween the Dutch and the English. In 1664, the English 
sent a fleet of warships to capture New Netherland for 
the Duke of York. Many Dutch colonists refused to fight, 
and Governor Peter Stuyvesant was forced to surrender 
to the English. New Netherland became the English col- 
ony of New York. 

See also Dutch West India Company; New York (His- 
tory); Stuyvesant, Peter. 

New Norcia is a monastic town on the Moore River 
about 130 kilometres north of Perth, Australia. It in- 
cludes a hotel, a shop, an inn, a museum and an art gal- 
lery. The monastery was established in 1846 by Benedic- 
tine monks from Spain who came to work with 
Aborigines in the area. Today, about 25 members of the 
Benedictine community live in New Norcia. In addition 
to their monastic activities, they operate a wheat and 
sheep farm, provide a guest house, and care for the 
local parish. About 150 students attend New Norcia 
Catholic College, a coeducational boarding school. 
New Orleans (pop. 496,938) is the largest city in Louisi- 
ana and one of the world’s busiest ports. It is also a lead- 
ing business, cultural, and industrial centre of the 
Southern United States. New Orleans lies along the Mis- 
sissippi River about 160 kilometres north of where the 
river flows into the Gulf of Mexico. This location has 
helped to make the city a great shipping centre. 

Many people call New Orleans America’s Most Inter- 
esting City. Each year, several million tourists visit New 
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Gulf of Mexico” 


New Orleans lies in southeastern Louisiana. 


Orleans. The largest crowds come for the annual Mardi 
Gras celebration, with its spectacular parades and other 
merry festivities. Tourists are also attracted by the city's 
historic French Quarter, much of which has the charm 
of an old European town. In addition, many visitors 
come to New Orleans to hear top jazz musicians per- 
form in the city that helped give birth to jazz in the early 
1900s. 

New Orleans is the oldest major city in the South. It 
was founded in 1718 by Jean Baptiste le Moyne, Sieur 
de Bienville. Bienville was the governor of the French 
colony of Louisiana. He named New Orleans after Phi- 
lippe, Duke of Orléans, who ruled France for King Louis 
XV, then a youth. The flags of France, Spain, the Confed- 
erate States, and the United States have flown over the 
city. 

Today, New Orleans is a colourful blend of old and 
new. Most of the historic sites have been preserved, 
while urban renewal programmes have replaced many 
decaying structures with striking new buildings. But like 
many other large U.S. cities, New Orleans faces such 
problems as crime, poverty, and slums. 

The city. New Orleans covers 943 square kilometres, 
including 427 square kilometres of inland water. 

New Orleans is often called the Crescent City because 
its original section—the French Quarter—lay along a 
giant curve in the Mississippi River. Today, the main part 
of the city lies between the river on the south and Lake 
Pontchartrain on the north. Much of New Orleans is 
below sea level and lacks natural drainage. To prevent 
floods during heavy rainstorms, the city relies on one of 
the world’s most extensive systems of drainage pumps. 
The 112 pumps in the system can draw off 95 billion li- 
tres of water a day. New Orleans has also built about 209 
kilometres of walls, called /evees, to help prevent 
floods. 

Central New Orleans includes the French Quarter 
and the main business district. The French Quarter was 
named after the French colonists who first settled the 
area. It is also called the Vieux Carré (pronounced vee 
yoo cair RAY), meaning Old Square. Most buildings in 
the French Quarter, however, look more Spanish than 


French. Terrible fires swept through the area in 1788 
and 1794. At that time, Spain ruled Louisiana, and so the 
rebuilding favoured the Spanish style of architecture. 
This style can be seen in many homes and other build- 
ings with their lovely, landscaped patios and graceful 
balconies of lacy iron grillwork. 

The people. Blacks make up 62 per cent of New Or 
leans’ population. Whites and a small number of Asians 
account for most of the rest of the population. Many 
white Orleanians are descendants of European immi- 
grants who came to the city to find opportunity and 
freedom during the 1800s and early 1900's. Many other 
Orleanians arrived from Latin-American countries dur- 
ing the 1900’, Blacks have lived in the city since the first 
slaves were brought in the early 1700s. 

The black slaves worked on farms and plantations in 
and near the city. New Orleans also had many free 
blacks, who came from the West Indies. In the early 
1900's, black musicians made New Orleans a world- 
famous centre of jazz. Black jazz bands still follow a New 
Orleans custom and play in black funeral processions to 
and from cemeteries. See Jazz. 

Today, about 308,000 blacks live in New Orleans and 
form the city’s largest ethnic group. Many are poor and 
live'in mainly black communities near the city centre. 
Other groups of Orleanians include those of Cuban, 
French, German, Irish, Italian, Mexican, Polish, or Viet- 
namese ancestry. Many of the city’s residents who came 
from Latin America live southeast of the city centre. 

The descendants of New Orleans’ early French and 
Spanish residents are known as Creoles. The term Cre- 
ole comes from the Spanish word criollo, which means 
native to the place. The Creole influence is still strong in 
New Orleans. For example, on All Saints’ Day (November 
1), a citywide holiday that honours the dead, many Or- 
leanians follow the Creole tradition of going to the cem 
etery in family groups. Creole cooking, a spicy blend of 
French and Spanish dishes, remains popular in restau- 
rants throughout New Orleans. 

Arts. New Orleans is a leading cultural centre of the 
South. The New Orleans Theater of the Performing Arts 
houses the New Orleans Opera House Association. The 
New Orleans Philharmonic Symphony performs in the 
Orpheum Theater. Another popular organization is the 
New Orleans Summer Pops orchestra. 3 

New Orleans has been known for its jazz ever since 
the city helped give birth to the music in the early 19008 
Black and a number of white musicians helped to de- 
velop jazz in the bars and nightclubs on Basin, Ram| 
and other streets in the French Quarter. Today, old 4 
Orleans-style jazz can still be heard in many places in 
the city. One of the most famous places is Preservation 
Hall, a small building where fans sit on wooden benc! 
or stand to hear jazz concerts. ; 

Le Petit Théatre du Vieux Carré is one of the citys hi 
best-known professional theatre companies. The Das 
Project Theatre is an outstanding black company: at 

Annual events. Every year, about a million visti 
tend New Orleans’ exciting Mardi Gras festival in Fe 
ary or March. The celebration climaxes the citys carn 
season, which begins in January. Mardi Gras activity the 
lasts about two weeks and ends on Shrove Tuesday: 
day before the Christian observance of Lent starts. a 
tures joyful parades and elaborate costume balls sp! 
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New Orleans’ famous attractions include its historic French Quarter, /eft, and colourful 

Mardi Gras parades, right. The lacy iron grillwork that decorates many French Quarter build- 

pa is a trademark of the city. The spectacular Mardi Gras festivities end the day before Lent 
gins. 


sored by private carnival organizations known as 
krewes. On Shrove Tuesday, also called Mardi Gras Day, 
the king of the Rex krewe leads a merry parade of sev- 
eral hundred floats. Brightly costumed riders on the 
floats toss beads, toys, and imitation gold coins called 
doubloons to eager crowds. 

Another popular annual event in New Orleans is the 
Jazzand Heritage Festival. Every New Year's Day, New 
Orleans hosts the famous Sugar Bowl football game. 
The yame, held in the Superdome, features two of the 
nation’s top college football teams. 

Social problems. The chief social problems in New 
Orleans, as in most other large U.S. cities, include pov- 
erty, slums, and crime. Most of the needy have little ed- 


ucation and work at low-paying jobs or are unemployed. 


Deteriorating housing in low-income areas is a serious 
problem in New Orleans. Many of the poor are forced 
to live in overcrowded, run-down housing. 

Economy. New Orleans’ economy depends heavily 
on shipping and tourism. The Port of New Orleans ranks 
eee the world’s busiest seaports. The French Quarter 

elps attract more than 700 conventions to New Orleans 
yearly. In addition, the city is one of the South's major 
Centres of business, industry, and transportation. 
A The Port of New Orleans handles about 132 million 
Meli tons of cargo a year. About 5,000 ships from 
ER 60 nations dock at the busy port annually. The 
Wi exports are grain and other foods from the Mid- 

estern United States and petroleum products. 

eee Orleans is also a busy port for barges. The 
Minis use the nation’s two main inland waterways, the 
Which. River and the Gulf Intracoastal Waterway, 
han meet at New Orleans. The port of New Orleans 

i les about 50,000 barges yearly. 

he New Orleans metropolitan area has about 1,000 


manufacturing plants. They employ about 12 per cent of 
the area's workers and produce more than 1 billion U.S. 
dollars worth of goods yearly. 

The largest industrial complex in New Orleans is the 
Michoud Assembly Facility, where several companies 
produce equipment for the United States space pro- 
gramme. Michoud made the Saturn V rocket that 
launched the Apollo 11 astronauts to the moon in 1969. 
Other leading industries in the metropolitan area make 
food products, petrochemicals, petroleum products, 
and primary metals. 

History. Chickasaw, Choctaw, and Natchez Indians 
lived in what is now the New Orleans area before Euro- 
peans arrived. In 1682, the French explorer René-Robert 
Cavelier, Sieur de La Salle, claimed the entire Missis- 
sippi Valley for France. 

Sieur de Bienville founded New Orleans in 1718. In 
1722, he made it the capital of the French colony of Loui- 
siana, which covered the central third of the present-day 
United States. 

In 1762, King Louis XV of France gave Louisiana to his 
cousin, King Charles III of Spain. In 1800, France secretly 
regained the Louisiana region from Spain but did not re- 
veal the fact until March 1803. The next month, France 
sold Louisiana to the United States. 

New Plymouth (pop. 48,519) is a city in the North Is- 
land of New Zealand. It is the chief city and port of Tara- 
naki, which was once called New Plymouth province. 
New Plymouth is the base of a vast offshore gasfield de- 
velopment. The city, which lies below the northern 
slopes of Mount Egmont, has several beaches. Its chief 
park, Pukekura Park, is one of the most picturesque in 
New Zealand. The Taranaki Museum and an art gallery 
are near the city centre. St. Mary's Church, opened in 
1846, is one of New Zealand's oldest stone churches. 
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The Blue Mountains west of Sydney are famous for their rock formations. The formations, above, 
known as The Three Sisters, are a popular tourist attraction in New South Wales. 


New South Wales 


New South Wales is a state in southeastern Australia. 
It is bounded by Queensland to the north, the Pacific 
Ocean to the east, Victoria to the south, and South Aus- 
tralia to the west. New South Wales has three main 
cities—Sydney, Newcastle, and Wollongong. More than 
half of the people in the state live in Sydney. 

The British navigator James Cook sighted the eastern 
coast of Australia in 1770. He decided to name the area 
New South Wales because he thought the land looked 
like southern Wales. But the area that Cook called New 
South Wales came to be the whole of the eastern half of 
the continent. New South Wales assumed roughly its 
present boundaries in 1863. 

New South Wales is the richest and one of the most 
developed of the states of Australia. It is the leading 
state in agriculture, manufacturing, and mining. Prim: 
production in New South Wales is worth 3,992 million 
Australian dollars a year, manufacturing 14,060 million 
Australian dollars, and minerals 3,031 million Australian 


dollars. 


The state flower of New South Wales is the Wi 
This shrub has a striking red flower. It grows in 
sandstone region around Sydney. 


Facts in brief about New South Wales 


State capital: Sydney. 

Largest citi ydney, Newcastle, Wollongong, Wagga 
Wagga, Maitland, Albury, Tamworth. 

Area: 801,600 km?; fourth largest state. 

Population: 7997 census—5,731,926; largest state. 

Animal emblem: Platypus. 

Bird emblem: Kookaburra. 

Floral emblem: Waratah. 

Chief products: Manufacturing and processing—agricu 
implements, chemicals, clothing, fertilizer, glassware; i 
and steel, machinery, motorcars, paper, textiles. Mining f 
copper, gems, lead, mineral sands, silver, tin, zinc. 
Agriculture—dairy products, fruit, honey, mutton, pow 
sugar, wheat, wool. Forestry—timber. Fishing—many 
fish and shellfish. 


Government 


Like other state governments, the government of New 
South Wales controls the criminal law, pays its police, 
and provides law courts. It provides schools, hospitals, 
and public transport, in parallel with private systems. It 
also regulates industry and agriculture. 

All business is administered through government de- 
partments and statutory authorities. Each department 
and, in varying degrees, each statutory authority is con- 
trolled by a minister (parliamentary head). The ministers 
are members of parliament and of state cabinet. The 
chief minister is called the premier. 

Each department is administered by a permanent offi- 
cial, who is a member of the public service. This official 
is responsible to the minister for carrying out govern- 
ment policy decisions. A substantial amount of govern- 
ment business is conducted by statutory bodies or au- 
thorities, such as the Electricity Commission and Water 
Boards. 

The executive government decides policy. All 
members of cabinet become members of the Executive 
Council at the time they are sworn in as ministers of the 
Crown, The only other member of the Executive Council 
is the state governor, who represents the Queen. The 
minimum requirement for an Executive Council meeting 
is the presence of at least two executive councillors and 
the governor, which is the usual practice. 

The legislature of New South Wales consists of two 
houses of parliament. The Legislative Assembly is the 
lower house. It has 99 members, elected by the adult 
population of the state under a system of secret ballot 
and preferential voting. Elections are held every four 
years, and voting is compulsory. The Legislative Assem- 
bly has full powers of legislation, including the intro- 
duction of money measures (taxation and government 
spending). Most of the laws passed by parliament origi- 
nate in this house. 

The Legislative Council is the upper house. It acts 
mainly as a house of review. Its members discuss and 
review measures that have already been passed through 
the Legislative Assembly. This house cannot introduce 
or amend money measures. When bills (drafts of pro- 
Posed laws) have been passed through both houses, 
they are sent to the governor for signature, which is 
called the Royal Assent, before they become law. 

The Legislative Council consists of 42 members, each 
elected to a term of office equivalent to three terms of 
the Legislative Assembly. The term of office of 21 mem- 

ers ends at each general election, at which point an- 
other 21 members are elected. 

_ Local government. Most of New South Wales is di- 
vided into local government areas, called cities, shires 
and Municipalities, Each shire is divided into smaller 
areas called ridings, Each city and municipality is di- 
vided into smaller areas called wards. 

Adult residents elect two or more representatives 
from their riding or ward for a term of three years. The 
shire representatives are called councillors. City and 
municipality representatives are called a/dermen. The 
chief representatives are known as the shire president, 
the mayor of the municipality, or lord mayor of the city. 

_New South Wales has 34 cities, 111 shires, and 31 mu- 
Nicipalities Operating under the authority of the Local 
Government Act. Shire councils and municipal councils 
Collect rates (taxes) from local property owners. 
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Symbols of New South Wales. The New South Wales flag 
dates from 1876. The flag includes a lion on the red cross of St. 
George, the badge of the old colony of New South Wales. The 
four stars on the cross represent the Southern Cross. The lion in 
the centre is from the British arms, The state coat of arms was 
approved by King Edward VII in 1906, In the centre is a lion ona 
red cross. The golden fleece symbolizes the wool industry and 
the wheat sheaf stands for agriculture. The rising sun represents 
a newly rising country. The supporters are the British lion and 
the Australian kangaroo. The Latin motto may be translated as 
Newly risen, how brightly you shine. The state floral emblem is 
the waratah. The state bird emblem is the kookaburra, and the 
state animal emblem is the platypus. 


| The state flag 


State coat of arms 


Floral emblem 
Waratah 


Robert Harding Picture Library 


New South Wales Parliament House stands in Macquarie 
Street in Sydney. The government first occupied it in 1829. 
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The 1986 census figure placed the population of New 
South Wales at 5,531,500. On June 30, 1989, it was offi- 
cially estimated at 5,761,919. Today the population is es- 
timated at 5,401,881. 

About 90 per cent of the people of New South Wales 
live in or near cities and towns of 200 or more people. 
About 75 per cent of the people live in the state's three 
largest cities: Sydney, with about 3 million people; New- 
castle, with about 255,000 people; and Wollongong, 
with about 309,000 people. About 60 per cent of the 
people of New South Wales live in or near Sydney, the 
state capital, 

Most of the people of New South Wales live in towns 
and cities because urban areas offer more job opportu- 
nities and better educational and recreational facilities 


than country areas. But the growing problems of over- 
crowding and pollution have caused the state govern- 
ment to try to decentralize the population and encour 
age people to live in growth centres such as Bathurst: 
Orange and Albury-Wodonga. The areas close to the 
Australian Capital Territory experienced great growth in 
population, as have the north and central coasts. 
About 80 out of every 100 people who live in New 
South Wales were born in Australia. Like all states of 
Australia, New South Wales has received a large num- f 
ber of immigrants since World War II. Most of these im 
migrants are from Britain and Ireland. Many also are 
from Italy, Yugoslavia, Greece, Germany, and other Eu: 
ropean countries. In recent years, many immigrants af 
rived from Asian Pacific, and Middle Eastern countries: 


Education 


In New South Wales, education is compulsory for 
children between the ages of 6 and 15 years. The state's 


Department of Education provides free primary and sec- 


ondary education. Primary school covers seven years— 
from kindergarten to year 6. Secondary school, or high 
school, covers the six years from years 7 to 12. 

Most students begin school in kindergarten at age 5 
and continue to at least year 10, when they are about 16. 
Students who proceed to year 12 may sit for the Higher 


School Certificate. In high school, students follow a core 


curriculum, which includes English, mathematics, 
science, social studies, art, craft, music, health, and 
physical education. 

Employment in a wide range of professions depends 
on results in the Higher School Certificate. Require- 
ments for entry into universities and colleges are also 


largely based on the results students achieve in the 
Higher School Certificate examinations. 

Some students in country districts receive prima 
and secondary education by correspondence lessons: 
The state's school of the air uses two-way radios. H 
state also provides special schools for children wit 
physical, emotional, and mental disabilities. Such F- 
schools include hospital schools and community cal 
schools, as well as schools for children who are blin 
and deaf. 

New South Wales has 321 technical colleges as 
as the College of External Studies. The state also E 
institutions of higher education, including 9 univers 
Specialized forms of higher education are offere aa 
state's armed forces training establishments and the 
logical colleges. 


well 


Visitors guide New South Wales 127 


Sydney offers many things for tourists to see and do. 
The Hawkesbury River and Broken Bay are popular tour- 
ist areas north of Sydney. Visitors can see many places 
of historic interest around Parramatta, and in the Rich- 

* mond-Windsor and Camden area west of the city. Syd- 
ney's attractions also include the city’s famous opera 
house and harbour bridge. Many visitors take a ferry to 
Manly or to Taronga Zoo. Many tourists stay in hotels 
around Kings Cross. 

The National Parks and Wildlife Service of New South 
Wales administers many parks and wildlife sanctuaries, 
For example, the Warrumbungle National Park is a wild- 
life sanctuary where tourists can walk along nature 
trails. 

The Kosciusko National Park is a place where many 
people go skiing and where tourists can go on con- 
ducted tours of the Snowy Mountains Scheme. Many 
holiday-makers enjoy fishing, boating, and water-skiing 
on Lake Eucumbene. 

The Blue Mountains area, 80 to 130 kilometres west 
of Sydney, is a popular tourist centre. The Jenolan Caves 
are in this area. 

Many centres hold annual festivals and carnivals. The 
first of these began in Grafton in 1935 and was called the 
Jacaranda Festival. The festivals are usually named after 
distinctive flowers of the district, such as the Cherry 
Blossom Festival at Young, or the Tulip Festival in 
Bowral, Others derive their names from legends, such 
as the Festival of Fisher's Ghost at Campbelltown. Fa- 
mous Australians are remembered in the Henry Lawson 
Festival of Arts in Grenfell. 

Other popular festivals include the Blackheath Rhodo- 
dendron Festival; the Leeton Rice Bowl Festival; the 
Opal Festival at Lightning Ridge; and the Griffith Vintage 
Festival. In Sydney, the Royal Easter Show and the Festi- g 
val of Sydney attract thousands of spectators each year. Oriental Cave In the Jenolan Caves west of Sydney 


Mount Kosciusko, Austra- 
lia's highest peak, rises 2,228 
metres above sea level in the 
Australian Alps, in southern 
New South Wales. 
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Location and size. New South Wales lies in the 
southeastern corner of the Australian continent. The 
state stretches 1,099 kilometres along the Tasman Sea, 
from Point Danger in the north to Cape Howe in the 
south. j 

The total length of the coastline is 1,900 kilometres. 
The state is 1,370 kilometres wide at its widest point and 
covers an area of 801,600 square kilometres. New South 
Wales occupies about 10 per cent of the total land area 
of Australia. 

Land regions. Most people in New South Wales live 
in the Coastal Belt. The Mountains and Tablelands Re- 
gion, the Slopes and Plains Region, the Murray Basin 
Slopes, and the Riverina are important farming areas. 
The Lower Darling Basin is a dry area in the west of the 
state. The Darling Downs and the Channel Country re- 
gions extend from Queensland into western New South 


The Mountains and Tablelands Region includes New Eng- 
land. It is an important cattle region. 


The Darling River flows through western New South Wales. 
Much of the land in this area is arid. 


Land 


Wales. The western fringe of the state can be classified | 
as part of the Central Desert Area. 

The Coastal Belt includes the North Coast. This nar- 
row strip of land, between Taree and the Queensland 
border, is crossed by a number of large rivers. It is 
mainly a farming area with large dairy and beef cattle ” 
farms. Forestry, sugar cane, and tropical fruit production 
are also important. To the south lies the Hunter Valley, 
an area of fertile land that lies on both sides of the 
Hunter River. Many dairy farms are located in this area 
Beef cattle are raised along the hills and ridges at the 
edges of the valley. 

The Hunter Valley is well known for cultivation of 
grapes and its production of fine red and white table 
wines. Vegetables are grown around Maitland. The 
Hunter Valley is also an important coal-mining area. 
The Sydney Region is situated on the coastal belt and 


The Slopes and Plains Region includes the North West 
Slopes. Many farmers raise sheep in this region. 


The Coastal Belt includes holiday resorts like Crescent Het 
above, neat Kempsey, on the narrow North Coast area- 


is bordered on the north by the Hunter Valley and on 
the south by the South Coast. The western boundary is 
the scarp of the Blue Mountains. The South Coast ex- 
tends south from Sydney to the Victorian border. Most 
of this region is devoted to dairy farms, or to forests, 
which are grown for timber. 

The Mountains and Tablelands Region extends from 
the McPherson Range in the north to the Snowy Moun- 
tains in the south. This region includes New England, 
which is the largest highland area in the state. The table- 
lands stretch north to the Queensland border from an 
area south of Tamworth. 

Vegetation in the region varies greatly, from the 
wooded hill country, where forestry is important, to the 
rich soil of the cultivated valleys. Farmers in the table- 
lands region engage in mixed farming. They also raise 
sheep and cattle and grow fruit. 
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The region's Central Uplands consist of a raised pla- 
teau of the Great Dividing Range. This area includes hill 
country and open river plains. Farms in this area pro- 
duce much wool and also grow such crops as wheat 
and oats. Around Orange, where there are rich, red, vol- 
canic soils, much fruit is produced. 

The Southern Tablelands is an upland area that in- 
cludes Canberra and the Australian Capital Territory. It 
extends south from around Mittagong to the eastern 
side of the Snowy Mountains. 

The Australian Alps is an area of broad uplands and 
mountain peaks in southern New South Wales. In this 
region, Australia’s highest peak, Mount Kosciusko, rises 
2,228 metres above sea level. The Murray River rises 
close to Mount Kosciusko. 

The Slopes and Plains Region includes the North 
West Slopes. This area stretches from Goondiwindi on 
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the Queensland border south to the area around Dubbo 
and Wellington. It is bounded to the east by the western 
side of the Liverpool Range. It includes the volcanic re- 
gion of the Warrumbungle and the Nandewar Range. 

The Lower Darling Basin area comprises the arid 
plains bordering the Darling River between Wilcannia in 
the north and Wentworth in the south. 

The Murray Basin Slopes are the southern part of the 
sheep and wheat areas of the southeast. The slopes 
stretch from Dubbo on the Macquarie River in the north 
to Albury on the Murray River in the south. 

The Riverina is a flat area that forms part of the Mur- 
ray Basin. The Murrumbidgee Irrigation Scheme and the 
Coleambally Irrigation Scheme supply water for fruit 
growing and for crop and animal farming. The area 
around Griffith is known for growing rice and vegeta- 
bles and for the production of wine. 


Climate 


The climate of New South Wales is mild and sunny 
for the most part, because the state lies in the temperate 
zone. But extremes of heat and cold do occur. The aver- 
age yearly temperature for New South Wales is 16° C. 
But there are fairly wide variations. 

The average annual rainfall for the state is about 71 
centimetres. The wettest parts of the state are the north- 
ern coast, the southern coast, and the Australian Alps, 
where the average rainfall is 203 centimetres a year. 
West of the Darling River, the average rainfall is less 
than 25 centimetres a year. Sydney, where most people 
in the state live, enjoys a pleasant climate. The city re- 
ceives about 1,220 millimetres of rain a year. The mean 
winter temperature of the inner city of Sydney is about 
13° C and the mean summer temperature 22° C. In the 
hot, dry areas of the state, such as White Cliffs, Cobar, 
and Wilcannia, summer temperatures have been re- 
corded at 40° C. 


Average January temperatures 


The climate of New South Wales is mild and sunny. Many peo: 
ple go water-skiing on Tuggerah Lakes during the summer. 


Average monthly weather 


Sydney Broken Hill 
Temperatures | Days of Temperatures of 
Cc in or E or 
High Low | snow High Low | snow 
Jan. 26 18 13 Jan. 32o 9 3 
Feb. 26 18 13 Feb. 3218 3 
Mar. a v 4 Mar. 2 16 3 
Apr. aw." 13 Apr. 24 (12 3 
May 9 1 13 May 19 9 4 
June Vv 9 2 June 16 6 5 
July 16 8 n July 15 5 5 
Aug. 7 9 n Aug. 17 6 5 
Sept. (EAL n Sept. 20 8 4 
Oct ' DEA 12 Oct. 2 u 4 
Nov. 23 16 12 | Nov. 2 15 ; 
Dec. 3 7 12 | Dec, 3 6 
Average July temperatures 


Degrees Celsius 
Over 27 


Degrees Fahrenheit 
Over 80 


75 to 80 
21 to 24 70 to 75 


Below 21) | Below 70 


24027 


Degrees Fahrenheit 
Over 55 


50 to 55 
45 to 50 


Below 45 


Economy 


Natural resources of New South Wales are closely 
linked with its climate, soils, and vegetation. 

The soils may be divided into three groups. Humid 
soils are found in the coastal and some tableland areas. 
Humid soils include the rich alluvial soils of the river val- 
leys and the red loams of the higher ground. Subhumid 
soils are found in the great wheat- and cotton-growing 
areas, such as the Liverpool Ranges and areas to the 
north. Semiarid soils are found in much of the interior. 
They can either be brown, light soils in the summer 
rainfall areas of the northern part of the state, or the 
heavier brown and grey soils found in the south, includ- 
ing the Riverina area. In the far western districts, much 
of the soil is extremely poor. 

Water in New South Wales, as in the rest of Australia, 
is not abundant because of the low average rainfall, As a 
result, New South Wales has few lakes. The Blue Lake 
and Lake May are in the Australian Alps. Lake George, 
the largest freshwater lake in New South Wales, is near 
Canberra. 

Many lakes in the interior dry up during droughts. 
These lakes fill when the rivers flood in the wet season. 
For example, Lake Cowall near Forbes fills when the 
Lachlan River floods. 

Farmers in the drier parts of New South Wales sink 
artesian bores to tap underground water for their sheep 
and cattle. This underground water is too salty to be 
useful for irrigation. Part of the Great Artesian Basin lies 
in the state. 

The largest river system in New South Wales is that of 
the Murray and Darling rivers. The main tributaries of 
this system are the Murrumbidgee, the Lachlan, and the 
Macquarie. 

The Hunter River is the largest river that flows east- 


New South Wales 131 


ward to the sea on the New South Wales coast. It is 462 
kilometres long. Other important coastal rivers are the 
Tweed, the Richmond, the Clarence, the Macleay, the 
Manning, the Hawkesbury, and the Shoalhaven. 

Minerals. Large supplies of black coal are found in 
the Hunter Valley, round Greater Wollongong and Lith- 
gow. New South Wales also has good supplies of other 
minerals, including silver, lead, zinc, limestone, rutile, 
copper, and such gemstones as opals and sapphires. 

Forests cover about 19 per cent of the area of the 
state. There is increasing controversy over continued 
logging and woodchip extraction in these areas. 

Power and irrigation schemes. Rainfall is low and 
unreliable in a wide area of the state. For this reason, 
water conservation is extremely important. The Snowy 
Mountains Hydro-Electric Authority controls a huge hy- 
droelectric and irrigation scheme. The State Water Re- 
sources Commission has built large dams in many areas. 

The Snowy Mountains Scheme combines a huge hy- 
droelectric scheme with an irrigation project. The basic 
purpose of this scheme is to transfer to the inland river 
system waters that would normally flow unused to the 
sea. 

The Murray River Scheme. Water for the Murray Val- 
ley Irrigation Scheme is stored in the Hume Reservoir, 
near Albury. The Hume Reservoir collects water from an 
area of 16,000 square kilometres. 

The Murrumbidgee Irrigation Scheme has as its 
main storages Blowering Dam, near Tumut, and Burrin- 
juck Dam, near Yass. Water stored in the Blowering 
Dam comes from the Tumut River and water released 
from the Snowy Mountains Scheme. 

The Coleambally Irrigation Scheme is a scheme in 
the Riverina. The Gogeldrie Weir, near Narrandera, di- 
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State hardwood forests, such as the one near Eden, produce 
valuable timber. Hardwoods include many eucalypts. 


verts water from the Murrumbidgee River to be used 
for intensive cultivation in this area. 

The Lachlan River Irrigation System has the Wyan- 
gala Dam, upstream from Cowra, as its chief storage 
dam. Storage dams at Lake Cargelligo and Lake Brew- 
ster conserve water during flooding of the Lachlan 
River. 

Other major irrigation schemes include the Burren- 
dong Dam on the Macquarie River. It lies near Welling- 
ton and supplies water to the area. The Glenbawn Dam 
in the Hunter Valley was built both to store water for ir- 
rigation and to help in the control of floods in the area. 
The Keepit Dam in the Namoi River Scheme has made 
intensive irrigation possible. Because of the dam, farm- 
ers in the Namoi Valley can grow cotton. Another dam is 
the Copeton Dam on the Gwydir River, near Inverell. 
The Warragamba Dam on the Wollondilly River is the 
main source of Sydney's water supply. 

Farming. In New South Wales, about 6 per cent of 
the people work in farming. Rearing sheep is the main 
type of farming in almost every part of New South 
Wales except the coastal region. Nearly 36 per cent of all 
sheep in Australia are found in this state. Many farmers 
combine fat lamb rearing with other types of farming, 
such as wheat farming. The main beef cattle areas are in 
the coastal regions and on the tablelands and western 
slopes. Most dairy farmers in the state have farms on flat 
land near rivers. The main areas for dairy farming are 
the northern and southern coasts, and areas west of 
Sydney and Newcastle that supply milk to these centres. 
Wheat makes up almost half of the state's total crop pro- 
duction. Most wheat farmers also grow other crops, in- 
cluding canola (also known as rape). Areas suitable for 

wheat are usually used to rear sheep as well. 


Vineyards, such as the ones at Pokolbin in the Hunter 
Valley, produce especially fine wines. 


The irrigated areas of the state, such as the Murray 
and Murrumbidgee irrigation areas in southern New 
South Wales, are important fruit-growing regions. 
Grapes and stone fruit, such as peaches, plums, nectar- 
ines, and cherries, grow well in these areas, along with 
citrus fruit. Stone fruit, apples, and pears also grow In i 
the plateau areas of New South Wales that have mild cl 
mates. The eastern foothills of the Blue Mountains area 
and the hillsides between Sydney and Newcastle pro- 
duce citrus fruit. Fruit growers in the northern coastal 
districts of the state grow such tropical fruit as bananas 
and pineapples. 

Farmers in northern New South Wales grow sugar 
cane on river flats around the Tweed, Clarence, and 
Richmond rivers. Farms around the Namoi and Mac- : 
quarie rivers grow most of Australia's cotton. The Mur 
rumbidgee area of New South Wales produces 90 per 
cent of the country’s rice. 

Fishing is an important industry in New South we 
There are fishing grounds along the whole coast. si 
fish as flathead, leatherjacket, mullet, snapper, tuna 
whiting find a ready market. Crabs, crayfish, oysters: # 
prawns are popular shellfish. od inthe 

Mining. Huge deposits of black coal are mined in ‘a 
Hunter Valley, Lithgow, and Wollongong areas of fe 
South Wales. About 20,000 people work in the coa jes 
mining industry in the state. Mines in New South wal 
produce half of the black coal mined in Australia. 

Broken Hill is the state's chief metal-mining centre 
Nearly 4,000 miners work on the lodes that produce 
ver, lead, and zinc at Broken Hill. ndë 

Cobar is an important copper-producing area. m 
posits are worked in the New England district and a 
Ardlethan in the Riverina. 
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_ Manufacturing. New South Wales is well known for 
its farming. But more people work in factories than on 
farms. Manufacturing is economically more important 
than farming. 

Sydney is the largest industrial city. Newcastle and 
Wollongong are also large manufacturing centres. Fac- 
tories in these cities manufacture agricultural imple- 
ments, chemicals, clothing, fertilizers, glassware, ma- 
chinery, motorcars, paper, and textiles. 

Iron and steel output of New South Wales is manufac- 
tured at Port Kembla and Newcastle. 

Transport and communications. The state has five 
main highways. The Hume Highway and the Prince's 
Highway link Sydney with Melbourne. The Pacific High- 
way and the New England Highway link Sydney with 
Brisbane. The Great Western Highway extends west 
from Sydney to Bathurst, where motorists can take the 
Stuart Highway to the border town of Wentworth, or the 
Mitchell and Barrier highways to Broken Hill. 

The state government operates a railway system that 
extends throughout the state. People can travel from 
Sydney to Melbourne and Brisbane in fast, air- 
Conditioned, stainless steel trains that are driven by 
modern, diesel-electric locomotives. 

The state has five main railway lines. The Illawarra line 
runs south from Sydney along the coast to Nowra. The 
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New South Wales lies in 
southeastern Australia. State 
agricultural societies stage 
annual shows where livestock 
are judged. The grand parade 
at Sydney's Royal Easter 
Show, /eft, displays some of 
the country’s finest livestock. 


southern line runs from Sydney to Melbourne. The 
western line links Sydney with the cities of western New 
South Wales, such as Bathurst and Broken Hill. The 
northern line was the first to connect Sydney and Bris- 
bane. The north coast line links Sydney with towns in 
northern New South Wales on the way to Brisbane. 

Sydney has two airports, but only Kingsford Smith 
Airport, at Mascot, is of international standard. The 
Kingsford Smith Airport serves many overseas airlines. 
Air services link Sydney with the other state capitals and 
with Canberra. A network of air services links about 50 
towns and cities within the state. 

Good ports and harbours exist along the whole coast. 
But only four ports—Sydney, Newcastle, Port Botany, 
and Port Kembla—handle ships from other states and 
from other countries. 

The Australian Broadcasting Corporation and various 
independent companies operate radio and television 
stations throughout New South Wales. There are 26 na- 
tional broadcasting stations and 45 commercial stations. 
The state also has 15 national television stations and 12 
commercial stations. There also are 31 public and com- 
munity radio stations. 

Leading newspapers published in Sydney go by air, 
rail, and road to all parts of the state every day. Country 
centres publish their own papers. 


History 


ait first European to sight the part of Australia now 
ed New South Wales was the British navigator James 
in a He sailed along most of the eastern coast in 1770 
on anded briefly at Botany Bay. Cook gave New South 
ales the name it still bears. 
ron late 1700's, British prisons became over- 
rl led. The British government decided to senda 
youp of convicts, with Royal Marines as guards, to 
; a settlement at Botany Bay. 
its I MAY 1787, the First Fleet set out from England on 
tens voyage. The man in charge of the ships, Ma- 
hace and convicts was Arthur Phillip. He became the 
rst governor. 


When Phillip reached Botany Bay, he found it unsuit- 
able for a settlement. He then sailed a few kilometres to 
the north and found a safe and beautiful harbour at Port 
Jackson. The deep water allowed the ships to anchor 
close to the shore. Phillip's men also found a source of 
fresh water, a small stream called the Tank Stream. \t 
flowed into a bay now called Sydney Cove. Here, on Jan. 
26, 1788, the new colony was set up. 

The first settlers had many difficulties. They found that 
the poor, sandy soil around the settlement would not 
produce crops easily. They did not have enough fresh 
water and food. They did not have enough tools, and the 
ones they had were of poor quality. The convicts were 
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lazy and knew little of building and farming. The Royal 
Marines did not like acting as prison guards. Despite 
these difficulties, Phillip never lost heart. He believed in 
a bright future for the new colony. 

The worst problem, lack of food, was not solved until 
better soil was discovered in the Hawkesbury River Val- 
ley. A settlement was established there, in 1794, on the 
present site of Windsor. James Ruse, a convict, became 
the first man to grow wheat successfully. 

When the convicts arrived in Sydney, they were made 
to labour on government works or they were assigned 
to work for free settlers or officers. Convicts who broke 
the law in the new settlement were handled harshly. 
Some were flogged. Others were sent to more severe 
penal settlements, such as Norfolk Island, where they 
were forced to work in chains. 

A woman convict, if married to another convict, could 
stay with him. Otherwise, she was often sent to work as 
a servant for a free settler. A woman convict could also 
be employed at the Female Factory at Parramatta, where 
conditions were bad. 

If convicts were highly skilled or well behaved, they 
were given a ticket-of-leave. The ticket-of-leave repre- 
sented a form of parole that allowed them to live and 
work as free people. But they could not leave the col- 
ony. The governor could also pardon convicts before 
they had served their full sentences. Pardoned convicts 
were called emancipists. 

If they were lucky, convicts could have fairly good 
lives. However, if they were unlucky enough to have a 
harsh master, or if they were reconvicted, they could be 
cruelly treated. 

The Royal Marines were unhappy in the colony. As a 
result, a special army regiment was formed in Britain 
and sent to New South Wales to act as garrison. This 
regiment was the New South Wales Corps. The officers 
were given grants of land and allowed to use convict la- 
bour to develop farms. Ordinary soldiers, if they retired 
in the colony after completing their terms of service, 
were also given land. 

The colony was generally peaceful, and as a result, 
the soldiers did not have much to do. The officers be- 
came more interested in making their own fortunes. 
They operated their farms and engaged in trading. They 
formed groups and bought entire cargoes from the 


ships that came to Sydney. The officers sold these goods 
to other colonists at a high profit. One kind of cargo was 
very popular and profitable. This cargo was alcoholic 
spirits, usually rum. The trade in rum created many 
problems. When the governors tried to stop the trade, 
the officers opposed them. In the end, the officers leda 
mutiny against Governor William Bligh in 1808 and took 
over the government. This action caused the end of the 
New South Wales Corps. It was recalled to Britain. 

Anew era began with the arrival of Governor Mac- 
quarie in 1810. Lachlan Macquarie was one of the most 
successful governors of New South Wales. Under his 
guidance, the colony developed and prospered, Mac- 
quarie encouraged exploration, and in 1813, the barrier 
of the Blue Mountains was crossed by Gregory Blaxland, 
William Lawson, and William Charles Wentworth. 

Whales were plentiful in Australian waters. By 1804, 
nine British ships were whaling off the Australian coast 
In 1805, Sydney merchants built the first Australian whal 
ing ship. By 1834, Sydney shipowners had almost 1,200 
men as crews of 42 whalers. 

The growth of sheep raising resulted in more explo- 
ration because the sheep growers required more and 
more pastureland. The main explorers were John Oxley, 
Charles Sturt, and Sir Thomas Mitchell. 

Cedar timber was a popular building material. By 
1804, convicts were cutting cedar logs on the banks of 
the Hunter. Logs were hauled to the river by bullock 
teams. The logs were lashed together to form rafts and 
floated downriver to a timber yard. The cedar-getters 
went further and further north from Sydney. By 1830, 
they had reached Moreton Bay. By the 1890's, cedar had 
almost vanished from the eastern coast of Australia. 

The free settlers did not like the fact that the governor 
had been given wide powers when New South Wales 
was set up asa prison colony. They wanted more free: 
dom. Their leader was William Charles Wentworth, who 
had been a member of the expedition that had first 
crossed the Blue Mountains. Later, he became a lawyet 
newspaper owner, and grazier. Wentworth wanted 
more representation in government for the citizens. Thè 
fight for self-government in New South Wales was 
largely won through his efforts. M 

In 1823, a small Legislative Council was set up to & 
vise the governor on the laws he proposed to make or 


Convicts in a government prison were recorded by Augustus 
Earle, who lived in New South Wales from 1825 to 1828. 


at Tam 


Gold diggers had a dispute settled by a commissioner 
baroora, near Hill End, about 1851, as shown by G. Lacy- 


the colony. In 1842, this council was enlarged, and some 
of its members were elected by the people. Finally, in 
1851, all the Australian colonies were given the right to 
govern themselves in most matters. They were allowed 
to set up their own parliaments. The first New South 
Wales parliament met in 1856. Sir Stuart Donaldson was 
the first premier. 

In 1851, Edward Hargraves discovered gold near 
Bathurst. Gold had been found before, but this time a 
rush to Bathurst took place. Many people left their work 
and went to the diggings. Many thousands of people 
migrated to Australia in search of gold. Many settled 
permanently in Australia. 

In 1889, Sir Henry Parkes, then premier of New South 
Wales, urged that the six Australian colonies should join 
together to form a federal union. The union was finally 
established on Jan. 1, 1901. New South Wales became 
one of the six states of the Commonwealth. The first 
prime minister of Australia was Sir Edmund Barton, who 
was a well-known member of parliament and a strong 
Supporter of the federal movement. 

A period of prosperity after World War | was fol- 
lowed by the severe, worldwide economic depression 
of the 1930's. The state government gave relief work or 
the dole (unemployment benefits) to many people who 
were dismissed from their work. J. T. Lang, who was pre- 
mir of New South Wales from 1925 to 1927 and from 
aif Oto 1932, put forward some reform policies that 
‘i tmed many people. In 1932, Sir Philip Game, the gov- 

mor, dismissed Lang from the premiership. 
rae depression gradually lifted. Then, in 1939, World 
$ a Ii broke out. In 1942, Japanese submarines attacked 
S A As it had done in World War I, New South 
w les developed its industries during wartime. After 

e end of World War II in 1945, New South Wales con- 
tinued to grow. 

Related articles in World Book include: 


ee History of Murray River 
Co ny Bay Newcastle 
M ok, James Sydney 
ount Kosciusko Wollongong 
Outline 


L Government 
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Vaucluse House, in Sydney, 
was the home of William 
Charles Wentworth. The first 
constitution of New South 
Wales was drafted there. 


V. The land 
A. Location and size 
B. Land regions 
Vi. Climate 
Vil. Economy 
A. Natural resources 
B. Power and irrigation 


E. Mining 
F. Manufacturing 


schemes G. Transport and 
C Farming communications 
D. Fishing 
Vill. History 


New South Wales Corps was an infantry regiment 
recruited in Britain to keep order in New South Wales, 
Australia, in the 1700's. The corps landed in Sydney in 
1790 and 1791. Between 1792 and 1795, the commanders 
of the corps acted as lieutenant governors of the colony. 
The officers quickly established control over trade, es- 
pecially the rum trade. They helped the colony become 
self-supporting through their trading and agricultural 
ventures. Governor William Bligh attempted to suppress 
the rum trade but was arrested by officers of the corps 
in 1808. The British government recalled the New South 
Wales Corps in 1810. 

New Stone Age. See Prehistoric people (How prehis- 
toric farmers lived); Stone Age. 

New Sweden was the only Swedish colony in Amer- 
ica. It extended along the Delaware River from the 
mouth of Delaware Bay to about what is now Trenton, 
New Jersey. Swedish settlers founded the colony in 
1638, and built Fort Christina at what is now Wilming- 
ton, Delaware. The Dutch in New Netherland to the 
north tolerated Swedish competition in the fur trade as 
long as Sweden and the Netherlands were allies. In 
1655, the Dutch took New Sweden by a threat of force. 
New Testament is part of the Christian Bible. It is a 
record of the new testament, or promises made by God 
to humanity, as shown in the teachings and experiences 
of Christ and His followers. 


Contents of the New Testament 


Books. The New Testament consists of 27 books, and 
is about a third as long as the Old Testament. The first 
four books are the Gospels according to Matthew, 
Mark, Luke, and John. The Gospels represent a collec- 
tion of the acts and words of Jesus. The authors wrote 
the Gospels for teaching purposes and as an expression 


of faith. 
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Detail of The Conversion of Saint Paul\\'42-1545), a fresco by Michelangelo in the Pauline Chapel 
in the Vatican 


An account in the New Testament describes Saint Paul's con- 
version to Christianity while he was on the road to Damascus. 


The Acts of the Apostles, a continuation of the Gospel 
of Luke, is a volume of history. Twenty-one documents 
called epistles, or letters, follow. St. Paul is supposed to 
have written 13 of these; 7 books are the Epistles of 
Peter, James, John, and Jude; and the Epistle to the He- 
brews is anonymous, The New Testament ends with the 
Book of Revelation, or Apocalypse. 

The 27 books make up the canon of the New Testa- 
ment, or all the books that Christians consider to be au- 
thoritative Scripture. During early Christian times, there 
were many books of religious writings, some of doubt- 
ful value and authority. These included fanciful gospels 
and acts designed to fill in details of the life of Jesus and 
His Apostles. By A.D. 400, church scholars regarded the 
present books of the New Testament as authoritative 
Scripture. They considered certain other religious writ- 
ings as apocryphal, or of doubtful authorship. Later, 
church councils ratified the decisions regarding the 
canon. 

Writing the New Testament. The original language 
of the New Testament is the common vernacular Greek 
that was widely used at the time of Jesus. The Greek in 
the New Testament includes some Hebrew phrases and 
idioms, because most of the New Testament writers 
were Jews. The authors of the original books of the New 
Testament wrote them on papyrus scrolls, none of 
which now exists. Scholars have used early Latin, Syriac, 

and Coptic translations of the Greek New Testament to 
help reconstruct the original text. They have also studied 
quotations of the New Testament. Several of these quo- 
tations appear in the writings of the church fathers as 
early as about A.D. 150. 


Dating the New Testament 


It is impossible to give definite dates for all the events 
of the New Testament, just as it is impossible to give 
definite dates for many other incidents in ancient his- 


tory. But scholars have been able to set approximate 
dates by connecting Bible narratives with facts known 
from history. 

The birth of Jesus. The Christian Era is represented 
by the Latin words anno Domini, which mean in the year 
of our Lord. The abbreviation A.D. is written before the 
year, as A.D. 1000. 

Scholars have attempted to determine the date of 
Jesus’ birth in several ways. In Matthew 2, we learn that 
Jesus was born during the rule of Herod the Great. 
Herod died in either 4 or 1 B.C. Some scholars believe 
that the birth of Jesus probably occurred sometime be: 
fore that, probably between 6 and 1 B.C. 

Another attempt to find evidence for the date of Jesus 
birth concerns the star of Bethlehem. Johannes Kepler,a 
great German astronomer, said that two planets seemed 
to come together in the skies over Bethlehem in 7 BC 
They must have looked like one bright star. 

More evidence comes from Luke's mention of a de- 
cree of the Emperor Augustus (Luke 2: 1-3). The em- 
peror, according to Luke, ordered that “all the world 
should be enrolled.” Scholars have found documents 
that seem to show that a census (count of the people) 
took place in 8 B.C. It may have been shortly after this 
time that Joseph and Mary went to Bethlehem. 

Nothing in the Bible tells us the day or month when 
Jesus was born. But the 25th of December comes at 
about the time of year called the winter so/stice (see Sol 
stice). At this time, the days stop growing shorter as 
winter turns toward spring. The date serves as a symbol 
of the new life that came to the world when Jesus was 
born. 

The public ministry of Jesus. The Gospel of Luke 
tells us that Jesus was about 30 years old when He — 
began to preach (Luke 3: 23). The length of His public 
ministry is determined by the number of Passovers lar 
nual Jewish Festivals) that He celebrated. The Synoptic 
Gospels (Matthew, Mark, and Luke) refer to only one 
Passover during Jesus’ adult life, the one at the time 0! 
His Crucifixion. The Gospel of John mentions at least 
three Passovers, and the feast mentioned in John 5:1 
may have been a fourth Passover. The mention of bi 
Passovers has led many scholars to believe Jesus’ publ 
ministry lasted for about three or four years. a 

The Crucifixion. All the Gospels imply that Jena 
crucified on a Friday. All except John tell us that this 
day was the day after Passover. In John, the Crucifixion 
occurs on the day of the Passover. Many scholars be 
lieve that the Crucifixion took place on either April 7, 
A.D. 30, or April 3, A.D, 33. The Jewish year differs r ie 
length from the calendar year now in general use. i 
difference makes it necessary to go through a comp : 
cated process of determining when Jesus died accor! 
ing to the calendar of the Christian Era. ident 

The conversion of Paul followed several incide 
described in the opening chapters of Acts. These we 
the holiday of Pentecost, the organization of the on 
and the martyrdom of Stephen. Paul was probably ci 
verted between A.D. 34 and 37. 

Paul's missionary journeys. Paul and Barnabas at 
brought food to the Christians at Jerusalem because $ 
an expected famine, according to Acts 11: 27-30. va 
Biblical records show that a famine did occur in Jude’ 


about A.D. 46, during the rule of Claudius (41-54). Ther” 


fore, the visit of Paul and Barnabas must have taken 
place about A.D. 45 or 46, Paul made his first missionary 
journey soon afterward, and thus it must have occurred 
in A.D. 47 or 48. Two other missionary journeys fol- 
lowed. Then Paul was arrested in Jerusalem and put into 
prison by Felix, the Roman governor of Judea. Festus be- 
came governor two years later, and he allowed Paul to 
plead his cause before Herod Agrippa Il. These refer- 
ences to names recorded in history make it possible for 
scholars to fix fairly precise dates for several events in 
Paul's life. An interesting inscription found at Delphi 
dates the governorship of Gallio (Acts 18: 12) in A.D. 50 
or 51. 

Paul was probably in prison at Caesarea for two years, 
beginning about A.D. 58. From there, he was taken to 
Rome, where he remained in custody for two more 
years. Many scholars believe he wrote the Epistles to the 
Philippians, the Colossians, Philemon, and the Ephesians 
during this time. 

Some scholars think that Paul may have made a mis- 
sionary journey to Spain in about A.D. 64, and that he 
was again put in prison in Rome about the year 66. Tra- 
dition says that he died a martyr during the rule of Nero 
(54-68), We know that this emperor put a number of 
Christians to death after the burning of Rome in order to 
turn people's suspicions away from himself. 


Critical studies of the New Testament 


The original manuscripts of the books of the New 
Testament, as they were written by early Christians, have 
all been lost. Only copies remain, and none of them 
dates from the time when the Apostles were still living. 
Thousands of later copies exist. Many variations of 
wording occur in the old copies, although the variations 
in the Greek manuscripts rarely affect the meaning of 
the passage. However, these differences have made it 
difficult to determine the original wording of some of 
the passages. 

Efforts to determine original wordings through care- 
ful study and comparison of old manuscripts have 
sometimes met with opposition. But most church offi- 
cials now accept such studies as necessary to determine 
the purpose and the original meaning of the Biblical 
writings. A study of this kind is called criticism. Biblical 
criticism is divided into two classes, lower criticism and 
higher criticism. 

Lower, or textual, criticism is concerned with the 
recovery of the author's own wording, before copies 
were made. The process of making copies gave rise to 
errors, most of which were accidental. Lower criticism 
requires a great deal of research and comparison, and 
scholars have spent years of work on it. They have put 
together all the variations of wording for the passages 
of the New Testament, and for the wording of the Old 
Testament as well. 

Higher criticism covers a broader field than textual 
pad Higher critics learn what they can of the Bible 

y comparing one passage with another. They also com- 
Lael statements in the Bible with literary and historical 
a of the period. They study the literary form ofthe 

‘iblical writings, By such means they can draw conclu- 
sions concerning the nature and authenticity of the sa- 
cred record. 

Higher critics have not always agreed in their find- 
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ings. The more extreme higher critics have made such 
prejudiced interpretations that the general movement 
has at times met with hostile charges. Sometimes these 
charges are well-founded and sometimes not. Most 
people believe that many good results have come from 
a wise and unprejudiced study of the Bible. The ad- 
vanced schools of religious studies teach the New Tes- 
tament in the light of all that modern learning and schol- 
arship have achieved. 

Related articles. See Bible and its list of Re/ated articles, 
See also the following articles on books of the New Testament: 
Acts of the Apostles Jude, Epistle of 
Colossians, Epistle to the Peter, Epistles of 
Corinthians, Epistles to the Philemon, Epistle to 
Ephesians, Epistle to the Philippians, Epistle to the 
Galatians, Epistle to the Revelation, Book of 
Gospels (Matthew, Mark, Luke, Romans, Epistle to the 

John) Thessalonians, Epistles to the 
Hebrews, Epistle to the Timothy 
James, Saint (Epistles of Titus 
John, Epistles of 


New Thought is a philosophical and religious move- 
ment that originated in the United States during the 
mid-1800s. Supporters of New Thought believe that the 
human mind is superior to all material conditions and 
circumstances. They assert that each person is an indi- 
vidualized centre of God, and that God is immediately 
accessible to people through the power of the mind. Ac- 
cordingly, a person can solve any problem by properly 
applying mental force. New Thought resembles the 
ideas of Ralph Waldo Emerson, an American transcen- 
dentalist philosopher (see Transcendentalism). 

New town is a town in the United Kingdom that has 
grown rapidly as a result of a government decision. 
Each new town has been planned as a whole. The rapid 
growth of new towns has been sponsored by govern- 
ment investment in houses, factories, and roads. New 
towns contrast sharply with ordinary towns, which grew 
slowly and did not follow an overall plan. 

Most ordinary towns developed naturally because 
their site had some advantage, such as a sheltered har- 
bour or a coalfield. But a new town site is the result of 
deliberate government intentions. 

Many new towns are overspill towns, providing 
homes and jobs for people who have moved out of 
crowded cities. For example, Harlow and Basildon were 
built as overspill towns for London. 

Some new towns were set up to serve particular so- 
cial or industrial purposes. For example, Peterlee, in 
Durham, was built to provide homes and jobs for min- 
ers whose villages decayed after local coal mines were 
closed, 

As a result of good planning and abundant govern- 
ment investment, new towns contain much fine architec- 
ture and good housing. They also have social amenities, 
such as sports stadiums, theatres, and other recreational 
facilities. 

The greatest problem that faced new towns in their 
early phase of development arose from the fact that 
most of the inhabitants were new to the area. Often they 
found it difficult to start a new social life away from their 
friends and relations. They also lacked many social 
amenities. New towns begun more recently have been 
based on established towns, with already existing social 
amenities. 
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There are 32 new towns in the United Kingdom: 21 in 
England; 4 in Northern Ireland; 5 in Scotland; and 2 in 
Wales. The combined population of these towns is more 
than 2 million. 

The Republic of Ireland has no new towns as such. 
But Shannon, in County Clare, has developed as a centre 
of rapid growth around the duty-free airport there. The 

. airport offers big tax deductions and other advantages 
to manufacturers and warehouses prepared to operate 
from the airports industrial estate. Its growth has paral- 
leled that of many of the new towns in the United King- 
dom. In 1991, Shannon's population was 7,920. 


Organization 


New towns have been built on sites designated (fixed) 
by the central government. A government-appointed 
development corporation supervises a new town’s early 
planning and growth. 

When a new town reaches its estimated final popula 
tion, the development corporation is dissolved (abol- 
ished). The corporation's assets in the project are dis- 
posed of by the Commission for the New Towns in 
England and Wales. 

Northern Ireland has four new towns: Antrim, Bally- 
mena, Craigavon, and Londonderry. They are run by the 
Northern Ireland Department of the Environment as part 
of its general urban development strategy. These new 
towns are called district towns. 


History 


In the 1800's, many working people in big cities lived 
crowded together in appalling conditions. As a result, 
some industrialists built the first entirely new planned 
communities for their workers. Examples are Saltaire, 
near Bradford, and Port Sunlight, in Merseyside. Ebene: 
zer Howard planned the first complete new towns— 
Letchworth (1903) and Welwyn Garden City (1919), Both 
were privately financed. 

The New Towns Act of 1946 enabled the British gov- 
ernment to designate and finance new towns. By 1950, 
14 new towns were started. The early new towns were 
spacious. 

During the 1950's, only two new towns were desig- 
nated—Corby and Cumbernauld. Corby followed the 
pattern set in the 1940's, but Cumbernauld was more 
compact. During the 1960's and early 1970's, more new 
towns were designated, Most of these were much 
larger than earlier new towns. Many were based on e% 
isting towns. 


Town Year Population Popu Estimated Town Year Population Popu- Estimated 
of when jon 
in 1981" f eet 
desig- desig- population desig. desig- inig91" popu! 
England 19. Warrington 1968 124,000 152896 16000 
1. Aycliffet 1947 60 25,300 45,000 20. Washington 1964 20,000 61,500 80 
2. Basildon“ 1949 25,000 100,124 - 21. Welwyn 1948 18,500 41,726 i 
3. Bracknell” 1949 5,100 50,325 - Garden City” 
4. Central Lancashire 1970 235000 249,184 285,000 Northern Ireland (Distri 
5. Corby” 1950 15,700 53,044 ES = ; issie tovs) jes 
6. Crawley” 1947 9100 88,700 — Antrim 1965 13000 47600 ag 
7. Harlow” 1947 4,500 74,630 — Z3. Ballymena 1967 15,000 57,300 5 
8. Hatfield” 1948 8500 25,500 — 24 Craigavon 1965 -40,000 . 78200 4a 
9. HemelHemp- 1947 21,000 79463  — 25. Londonderry 1969 72,000 72,334 
stead” Scotland 
10. Milton Keynes 1967 40,000 176,330 200,000 70,00 
J j, A 26. Cumbernaul 922 
11. Northampton 1968 131100 180,567 170,000 27 EIRIAS EE i Foon ga750 8250 
12. Peterborough 1967 80,500 138,370 150000 28. Glenrothes 1948 1100 37500 7000 
13. Peterlee 1948 200: 31,200 30,000 29, rane 1966 36000 33681 12000 
14. Redditch“ 1964 32000 78100 — 30. Livingstone i 4000 700 
15. Runcorn” 1964 28,500 65,984 n 199A = 5000 i 
16. Skelmersdale 1961 10,000 40,083 61,000 Wales 000 
17. Stevenage” 1946 6,700 75152 = 31, Cwmbran 1 2,000 47,762 55 
18. Telford? 1968 70,000 139,516 130,000 32. Newtown ier soo 1007 AAA 


*1991 census (final figures). 
tAlso called Newton Aycliffe. 

“Assets transferred to the Commission for New Towns. 
tPart of Telford was designated as Dawley in 1963. 
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Maligayang Bagong Gaon Goit Ny ir C nosem ropom 


(Philippines) (Norway) 


People around the world celebrate the new year with spe- 
cial greetings, above. Some people wear a dragon costume dur- 
ing a Chinese New Year celebration, right. 


New Year's Day is the first day of the calendar year. 
People in almost every country celebrate this day asa 
holiday. The celebrations are both festive and serious in 
most countries, 

In Asia, the new year is a time of gaiety. The Chinese 
celebrate with parades, fireworks, and great merrymak- 
ing. They decorate their homes, and give each other 
presents. In Europe and in North America, people cele- 
brate by holding family parties, giving presents, and vis- 
iting friends. Some people make new year resolutions to 
correct bad habits. 

On New Year's Eve (the day before New Year's Day), 
Parties are held in some countries to “watch the old year 
out’. On the stroke of midnight, people in Britain “let in 
the new year” by joining hands to form a circle and sing- 
ing the song “Auld Lang Syne” (Long Ago) (see Auld lang 
syne). The Scots call the festival Hogmanay, and cele- 
brate it with great festivities. 

Early customs. Many ancient peoples started the 
year at harvest time. They performed rituals to do away 
with the past and purify themselves for the new year. 
For example, some people put out the fires they were 
using and started new ones. 

The early Egyptians celebrated the new year when 
Sothis, the dog-star, appeared in daylight about the 
same time that the Nile began to overflow its banks. 
They held religious ceremonies, because their eco- 
nomic life depended on the annual flooding. 

The ancient Mesopotamians held their new year festi- 
val at the time of the spring rains. The Babylonians re- 
pace the new year as a most critical time. They be- 
aa that at that time the god Marduk decided the 

estiny of the country for the coming year. 

he ancient Romans gave each other New Year's gifts 
ranches from sacred trees. In later years, they gave 

reoat a nuts or coins imprinted with pictures of 

ee the god of gates, doors, and beginnings. January 

kn ty after Janus, who had two faces—one looking 

mard and the other looking backward. 

ih e Romans also brought gifts to the emperor. The 

cee began to demand such gifts. But 

ihe ristian church outlawed this custom and certain 

Th Pagan New Year's practices in AD. 567. 
ae e ancient Persians gave New Year's gifts of eggs, 

ich symbolized productiveness. The Celtic priests of 


(Russia) 
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New Year's Day 


what is now England gave the people branches of mis- 
tletoe, which was considered sacred. 

The Celts took over many New Year's customs from 
the Romans, who invaded Britain in A.D. 43. By the 
1200s, English rulers had revived the Roman custom of 
asking their subjects for New Year's presents. Common 
presents included jewellery and gold. Queen Elizabeth | 
acquired a large collection of richly embroidered and 
jewelled gloves through this custom. English husbands 
gave their wives money on New Year's Day to buy pins 
and other articles. This custom disappeared in the 
1800's. However, the term pin money still means small 
amounts of spending money. 

Modern customs on New Year's Day include visiting 
friends and relatives; giving gifts; attending religious 
services; and making noise with guns, horns, bells, and 
other devices. Children in Belgium write their parents 
New Year's messages on decorated paper. The children 
read the messages to their families on New Year's Day. 
In Japan, many people worship on New Year's Day. In 
many Japanese homes, the day is celebrated with cere- 
monial housecleaning, feasting and exchanging visits 
and gifts. A sacred rope may hang over the house en- 
trance to keep away evil spirits. 

Large numbers of people go to New Year's Eve par- 
ties. At midnight, bells ring, sirens sound, fireworks are 
let off, and everyone shouts, “Happy New Year!" People 
may also drink a toast to the new year and sing “Auld 
Lang Syne’. 

The date of New Year. During the Middle Ages, 
most European countries used March 25, a Christian 
holiday called Annunciation Day, to start the year. By 
1600, many Western nations had adopted a revised cal- 
endar called the Gregorian calendar. This calendar, 
which is the one used today, restored January 1 as New 
Year's Day. 

Many people celebrate the new year on dates estab- 
lished by their religion. For example, the Jewish New 
Year, a solemn occasion called Rosh Ha-Shanah, is ob- 
served during September or early October (see Rosh 
Ha-Shanah), Hindus in different parts of India celebrate 
the new year on various dates. Muslims use a calendar 
that has 354 days in most years. As a result, the Muslim 
New Year falls on different dates from year to year on 
the Gregorian calendar. 
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New York, a state on the East Coast of the United 
States, is the country's leading centre of banking, com- 
munication, and finance. Only California outranks New 
York in trade and manufacturing. 

New York City is the largest city in the country in pop- 
ulation and one of the largest in the world. It is one of 
the world’s leading centres of business. Its many thea- 
tres, museums, musical organizations, and other institu- 
tions makes it a great cultural centre. New York City is 
also one of the world’s biggest and busiest seaports. In 
its harbour stands the Statue of Liberty, long a symbol of 
freedom to people in all parts of the world. The United 
Nations headquarters is in New York City. 

The state of New York is also a land of fertile river val- 
leys, forested hills, tall mountains, and sparkling lakes. 
New York's many scenic features draw millions of tour- 
ists each year. Niagara Falls, the state's most magnificent 
natural wonder, is one of the chief attractions. 

New York was one of the original 13 states of the 
United States. About a third of all the battles of the 
American Revolution were fought in New York. New 
York City was the first capital of the United States. 
George Washington took the oath of office there as the 
nation’s first president. The New York state capital is in 
Albany. 

Land. During the Ice Age, which ended about 10,000 
years ago, a thick sheet of ice spread across almost all 
the area of what is now New York. It formed many of the 
state's most striking natural features. 

New York City has one of the world’s great natural 
harbours. The state's most important rivers, the Hudson 
and the Mohawk, form one of the country’s important 
trade routes. Most of New York's several thousand lakes 
lie in the Adirondack region of northeastern New York. 
Lake Erie and Lake Ontario, which form part of the U.S.- 
Canadian border, are New York's largest lakes, 

New York has eight distinct land regions. The Atlantic 
Coastal Plain covers Long Island and Staten Island, resi- 
dential districts of New York City that lie off the south- 


The Empire State Mall in Albany includes the state Capitol, 
centre, and Other government buildings. 


eastern tip of the state's mainland. Fishing and farming 
take place on the plain. Long Island is alsoa Popular 
summer resort area. 

The New England Upland, a region of hills and low 
mountains, extends along the lower half of New Yorks 
eastern border. Also in the region is Manhattan Island, 
the heart of New York City. 

The Hudson-Mohawk Lowland covers most of the 
Hudson River Valley and the Mohawk River Valley. The 
lowland provides the only natural navigable passage 
through the Appalachian Mountains. 

The Adirondack Upland is a roughly circular hill and 
mountain region in northeastern New York. The Adiron: 
dack Mountains are perhaps the oldest in North Amer- 
ica. The region is a popular recreation area. 

The Tug Hill Plateau, an isolated part of the Appala- 
chian Plateau, is a relatively flat, rocky area with a harsh 
climate. It receives more snow than anywhere in the 
United States east of the Rocky Mountains, 

The St. Lawrence Lowland lies along the south bank 
of the St. Lawrence River and north of the Adirondack 
Upland. The land in this region is level or rolling. 

The Erie-Ontario Lowland is a low plain south and 
east of Lake Erie and Lake Ontario. It has many swamps 
and oval-shaped hills called drumlins, Fruit farming isa 
specialism in its fertile soils. The Niagara River forms its 
famous waterfall in this region. 

The Appalachian Plateau, also known as the Alle- 
gheny Plateau, covers much of the southern half of the 
state. In the western and central portions of the plateau, 
ice-deepened valleys separate broad uplands. At the 
Finger Lakes, the deepest valleys are now occupied by 
long, deep lakes. The Catskill Mountains, an all-year- 
round holiday area, rise in the south and east. 

Economy. New York has a varied economy. Its excel 
lent location, large population, and outstanding trans- 
portation facilities have helped make it a leader in busi- 
ness and industry. New York ranks among top U.S. states 
in many economic sectors, and provides nearly 8 per 
cent of the jobs in the country. 

Service industries, taken together, account for about 
four-fifths of New York's gross state product—the total 
value of goods and services produced annually. Finance, 
insurance, and property form the single most important 
economic activity in the state. New York City, the nations 
leading financial centre, is the home of most of the larg: 
est U.S. banks. The New York Stock Exchange is the na: 
tion's largest securities exchange. 


Facts in brief about New York 


Population: 17,990,455. 

Area: 127,189 km’. r 

Climate: Average January temperature— —6' C. Average Juy 
temperature~21° C. I 

Elevation: Highest—Mount Marcy, 1,629 m. Lowest- sea level 
along the Atlantic Ocean. 

Largest cities: New York City (7,322,564), Buffalo (328,123), 
Rochester (231,636), Yonkers (188,082). sed HE 

Chief products: Agricu/ture—milk. Manufacturing—printe? 1 
terials, scientific instruments, electrical equipment, machin 
ery, chemicals. Mining—stone. a 

oe of name: The Duke of York, later King James I! of Eng 
and. 

Nickname: The Empire State. 


Community, social, and personal services, the sec- 
ond-ranking service industry, employs more of the 
state's workers than any other economic activity. It con- 
sists of a wide variety of businesses, including doctors’ 
offices and private hospitals, law firms, advertising 
agencies, and entertainment companies. 

Wholesale and retail trade ranks as New York's third 
most valuable service industry. The wholesale trade of 
clothing, grain, groceries, jewellery, and petroleum is 
important in the state. Many wholesale companies are 
based in New York City. The city’s port handles much 
foreign trade. Major types of retail firms include car 
dealerships, food stores, and restaurants. 

New York ranks second only to California among the 
nation’s leading manufacturing states. New York leads 
all other U.S. states in printing and publishing, New York 
City is the centre of the U.S. publishing industry. 

The Rochester area produces most of the scientific in- 
struments manufactured in the state. The production of 
photographic equipment is especially important there. 
The chief centres of the electrical equipment industry 
are Binghamton, Buffalo, New York City, Rochester, the 
Nassau-Suffolk metropolitan area, Schenectady, and 
Utica. 

New York leads all states in the production of cloth- 
ing and related products. New York City ranks as the na- 
tion's chief centre for the production of women's cloth- 
ing and makes large amounts of men’s clothing. 

Livestock and livestock products provide about 70 per 
cent of New York's agricultural income. Milk is the lead- 
ing product. Hay and maize are the state's leading crops. 
New York is a leading centre of fruit and vegetable pro- 
duction in the Eastern United States. 

New York lies in the heart of the most thickly popu- 
lated part of the nation. It is the chief gateway to the 
United States from other countries. It not only has an 
outstanding harbour but also an excellent system of in- 
land waterways. All these factors have helped New York 
become a national leader in transportation. Bustling air- 
ports, major seaports, great bridges, and New York 
Citys busy underground railway are other important 
transportation facilities. 

History. Two of the largest and most powerful Indian 
groups in North America lived in the New York region 
before white settlers arrived. One group consisted of 
tribes of the Algonquian family of Indians. The other was 
the Iroquois, or Five Nations group. 

In 1609, Henry Hudson, an Englishman employed by 
the Dutch, sailed up the river that now bears his name. 
His voyage gave the Netherlands a claim to the territory 
covering much of New York and other eastern states. 
The territory was later named New Netherland. 

The Dutch established trading posts and settlements 
in the Hudson River Valley soon after Hudson's visit. In 
ee Dutch settlers founded Fort Orange (now Albany), 
Maast permanent white settlement in the colony. The 
ia bought Manhattan from the Indians in 1625 and 
tere to build the city of New Amsterdam, now New $ 

Many English colonists settled on Long Island. They 
oad began to oppose the Dutch. In 1664, the Eng- 
N seized New Netherland. They renamed the territory 

ew York, after the Duke of York. 

Soon after the English won control of southern New 
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York, the French began to take great interest in the 
northern part. Meanwhile, in 1689, war had broken out 
in Europe between England and France. New York soon 
became a battleground between the two countries. 
From 1689 until 1763, the region suffered severely 
through four wars, known as the French and Indian 
wars. The wars cost France almost all its North American 
possessions. 

New York was the scene of many battles during the 
American Revolutionary War (1 775-1783). In 1777, Ameri- 
can patriots in New York won two important battles. 

In 1779, a military expedition crushed the mighty Iro- 
quois, leaving the Indians‘ territory open to white settle- 
ment. New York became a state of the U.S. in 1788. 

War broke out between the United States and Britain 
in 1812, and fighting took place near the U.S.-Canadian 
border. After the war, pioneers began to settle in the 
northern and western sections of the state. 

In 1825, the Erie Canal was completed, linking the 
Hudson River and the Great Lakes and greatly expand- 
ing trade with the West (see Erie Canal), The develop- 
ment of railways soon followed. By 1850, New York led 
the nation in population, in manufacturing, and in com- 
merce. 

After the American Civil War (1861-1865) ended, new 
manufacturing centres grew up in various parts of New 
York. New York City, already the nation’s industrial and 
financial capital, also became a cultural centre. Employ- 
ment opportunities brought new waves of immigrants. 

In 1901, an assassin killed President William McKinley 
in Buffalo. Vice President Theodore Roosevelt, a former 
governor of New York, became President. 

New York became a centre of the U.S. defence indus- 

in the mid-1900. The St. Lawrence Seaway opened 
in 1959, allowing ocean-going ships to sail to ports on 
the Great Lakes. 

During the early 1970's, many manufacturing plants in 
New York closed. But after the mid-1970s, the economy 
experienced a healthy recovery, mainly because of tre- 
mendous growth in service industries and electronics 
manufacturing. In 1986, New York voters approved a 
bond act to finance environmental projects, especially 
the cleaning up of hazardous waste sites. 

See also New York City; Buffalo. 


its harbour on the North Atlantic coast, is the 
chief gateway to the United States from other countries. 


New York, with 


New York City is best known for the giant skyscrapers on Manhattan Island. The twin towers of 
the 110-storey World Trade Center, /eft, rise above the citys financial district. New York City is the 
largest city in the United States in population. 


New York City 


New York City (pop. 7,322,564) is the largest city in the 
United States in population (see City). New York City is 
one of the world’s most important centres of business, 
culture, and trade. It is also the home of the United Na- 
tions (UN). Much of what happens in New York City af- 
fects what happens throughout the United States and 
around the world. 

New York City has a population of more than 7 mil- 
lion. It is more than twice as large as any other city in the 
United States. In fact, only eight states—not including 
New York State—have more people than New York City. 
Since its founding by Dutch settlers in 1625, New York 
has attracted immigrants from throughout the world. 
During the 1800's and early 1900's, millions of Europeans 
seeking a better life in a free land poured into the city, 
The Statue of Liberty, erected in New York Harbor in 
1886, became the symbol of this new life. Since the mid- 
1900's, more immigrants—mainly blacks from the South- 
ern States and Spanish-speaking Americans from Puerto 
Rico—have moved into the city. These people have also 
looked to New York as a place to make a better life for 
themselves. 

The business, financial, and trading organizations in 
New York City play a major role in the economy of the 
nation and of the world. The banks, stock exchanges, 
and other financial institutions in the city’s famous Wall 
Street area help to provide the money used by most 
large U.S. corporations. The skyscrapers that form the 


spectacular New York skyline house the headquarters of 
many national and international business firms. The 
docks, warehouses, and shipping companies that line 
New York's huge natural harbour handle much of the 
nation’s imports and exports. 3 

As a cultural centre, New York City has no equal in 4 
the United States. Most of the publishing houses that se 
lect and produce the nation’s books have their head- 
quarters in New York. The city's world-famous Broad 
area is the centre of professional theatre in the Unite 
States. New York is also the home of some of the na- 
tion's largest museums and art galleries. The city dis- 
plays beautiful Gothic churches and other interesting A 
styles of architecture. A great number of outstanding E 
chestras and opera and dance companies give perform 
ances at the Lincoln Center for the Performing Arts. 

But along with all its greatness, New York City has 5. 
many serious problems. Thousands of immigrants ne 
not found the opportunities they had hoped for in Ne! 
York. More than a million New Yorkers receive wel 
or social security aid, and thousands live in slums. 0 ‘ 
problems include air pollution, traffic jams, crime, drug 
abuse, ethnic conflicts, and the ever-increasing cost 0 
living in the city. All these problems are driving ga 
families—especially white middle-class families—to 
suburbs. } eof 

In spite of its problems, New York City remains on 
the most interesting and exciting of U.S. cities. 


The city 


New York City lies in the southeast corner of New 
York State at the mouth of the Hudson River. It covers 
about 956 square kilometres, including about 174 
square kilometres of inland water. The city is divided 
into five areas called boroughs—Manhattan, the Bronx, 
Queens, Brooklyn, and Staten Island. Each is a county of 
New York State. 

Manhattan, the smallest borough in area, covers 88 

uare kilometres. It occupies a long, narrow island bor- 
dered by the Hudson River on the west, the East River 
on the east, the Harlem River on the north and north- 
east, and Upper New York Bay (the mouth of the Hud- 
son) on the south. 

The Bronx lies across the Harlem River from Manhat- 
tan and covers 143 square kilometres. It extends north 
along the Hudson River and east along the East River. It 
is the only borough not separated from upstate New 
York by water. 

Queens, the largest borough in area, occupies 326 
square kilometres on the northwest corner of Long Is- 
land. The East River separates Queens from the Bronx to 
the north and from Manhattan to the west. 

Brooklyn covers 288 square kilometres on the south- 
west tip of Long Island. It lies south and southwest of 
— and southeast of Manhattan across the East 

i 

Staten Island, formerly called the borough of Rich- 
mond, occupies a 168-square-kilometre island in Upper 
and Lower New York bays. It lies west of Brooklyn and 
Southwest of Manhattan. 

The state of New Jersey is directly west of New York 
City, It lies across two waterways, Arthur Kill and Kill Van 
Kull, from Staten Island; across Upper New York Bay 
from Brooklyn; and across the Hudson River from Man- 
hattan and the Bronx. 

Manhattan is the oldest and most important bor- 
ough of New York City. It is about 21.7 kilometres long 
and 3.8 kilometres wide at its widest point. But about 14 
million people live there. The borough has the city's tall- 
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New York City lies at the centre of a megalopolis, a group of 
nd an areas. These areas, shown in yellow on the map ex- 
rom Boston to Washington, D.C. 
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est buildings, some of the nation’s largest schools and 
colleges, and the world’s most famous financial and 
theatrical districts. 

Manhattan is an area of many sharp contrasts. Some 
of the richest people in the United States live in its beau- 
tiful town houses and luxurious high-rise blocks of flats. 
But some of the nation’s poorest people occupy its tene- 
ments (shabby blocks of flats) and low-rent public hous- 
ing projects. Most of Manhattan is covered with con- 
crete and asphalt, and skyscrapers make many of its 
streets look like deep canyons. But the borough's Cen- 
tral Park provides 340 hectares of grass, trees, and roll- 
ing hills. Manhattan has some of the world’s most exclu- 
sive shops and largest department stores. They attract 
shoppers from all parts of the country. But the borough 
also has tiny shops that sell to nearby residents. 

New York City’s Financial District lies at the southern 
tip of Manhattan and is centred on Wall and Broad 
streets, Many large banks, brokerage houses, and stock 
exchanges have their headquarters along the district's 
narrow streets. The giant World Trade Center rises in 
the Financial District along the Hudson River. The centre 
includes twin 110-storey towers. 

Broadway, one of New York City’s longest and best- 
known streets, begins in the Financial District and runs 
north and northwest across the length of Manhattan. On 
the east side of Broadway, a few blocks north of the Fi- 
nancial District, stands the Municipal Civic Center. The 
centre includes City Hall, handsome courthouses, and 
other government buildings. 

Residential and commercial neighbourhoods lie to 
the north and northeast of the Municipal Civic Center. 
These neighbourhoods include Chinatown, Little Italy, 
and the Lower East Side. Both Chinatown and Little Italy 
have some of the city’s oldest tenements. They also have 
many restaurants that specialize in Chinese or Italian 
food. For many years, most immigrants to New York City 
have first settled on the Lower East Side because of its 
many low-rent tenements. Jews once made up the larg- 
est group in the area, and they still own many shops 
there. Today, Puerto Ricans are the largest single group 
on the Lower East Side. But other groups, especially stu- 
dents and artists, have also been attracted to the Lower 
East Side by the low rents. 

Greenwich Village lies west of Broadway and the 
Lower East Side. It attracts artists, writers, musicians, ac- 
tors, and other people in the arts. The Village has a vari- 
ety of housing, many interesting shops and art galleries, 
and several small theatres. Many people in the arts also 
live in the SoHo area, south of the Village. 

North of Greenwich Village, Manhattan is laid out in a 
regular pattern of cross streets. Avenues run north and 
south, and numbered streets run east and west. Broad- 
way cuts diagonally across this pattern. 

Central Park, which runs from 59th to 110th streets 
between Fifth Avenue and Central Park West, separates 
Manhattan's Upper East Side and Upper West Side. The 
Upper East Side has long been the most fashionable 
neighbourhood in Manhattan. At one time, the area had 
many town houses that were owned by the city’s richest 
residents. Today, cultural organizations and United Na- 
tions delegations occupy many of these buildings, and 
most of the people in the area live in luxurious blocks of 
flats. The Upper West Side is chiefly a middle-class 


The Guggenheim The Statue of Lib- 
Museum, above, dis- erty, right, is a world- 
plays art in a circular famous symbol of 
building designed by freedom. It stands on 
the famous American Liberty Island in New 
architect Frank Lloyd York Harbor. France 
Wright. The museum gave the statue to the 
was founded in 1937. United States in 1884. 


Central Park, above and 
right, lies in the centre of 
Manhattan. The park covers 
340 hectares. Wooded paths, 
Ponds, lakes, statues, a zoo, 
and recreational facilities add 
to its attractions, Landscape 
architects Frederick Law Olm- 
sted and Calvert Vaux de- 
signed the park in 1857. 


The New York Stock 
Exchange, right, is at 


the corner of Wall and 


Broad streets, the heart 
of the city’s financial dis- 


trict. Banks, brokerage 
houses, and stock ex- 
changes make up the 


New York Stock Ex- 
change from a viewing 
gallery. The Exchange 
was founded in 1792. 
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City divided into five areas 
called boroughs—Manhat- 
tan, the Bronx, Queens, 
Brooklyn, and Staten Is- 
land. 


Since its founding, city 
has attracted immigrants 
from throughout world. 
Statue of Liberty—built in 
France, shipped to the 
United States, reassem-" 
bled in New York Harbor, 
and dedicated in 1886— 
became symbol of immi- 
grants seeking better life 
in a free land. Wide vari- 
ety of ethnic groups in city 


Skyscrapers in Manhattan, 
above, form a spectacular sky- 
line. The twin towers of the 
World Trade Center rise 411 
metres. They rank second in 
height behind Chicago's Sears 
Tower, 


Saint Patrick's Cathedral, 
left, is one of the finest exam- 
ples of architecture in the 
Gothic style in the United 
States. It is the seat of the 
Roman Catholic Archdiocese 
of New York. 


The Empire State Building, 
right, one of the world’s tallest 
skyscrapers, is 381 metres tall. 
Each year, about 24 million 

people visit the building's two 
observation decks. 


1975 

Financial crisis resulted from 
city governments inability to 
pay all bills for the year. 


1934-1945 
Mayor Fiorello La Guardia 
reformed city politics. 


1904 

City’s first subway —Inter- 
borough Rapid Transit (IRT/— 
opened. 


1973 
1981 


1931 

Empire State Building com- 
pleted. At that time, it was 
world’s tallest building. 


World Trade Center, 411 


metres tall, dedicated; head- 


quarters of many trading 
firms. 


Edward I. Koch elected mayor. 
First ever nominated by both 
Democratic and Republican parties. 
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neighbourhood. It has many blocks of flats, hotels, tene- 
ments, and long blocks of brick and brownstone ter- 
raced houses. 

Harlem, the best-known black community in the 
United States, lies north of Central Park. It has been a 
centre of black business and cultural activities for more 
than 60 years. A series of model housing projects ex- 
tends along the Harlem River at the northern edge of 
Harlem. But much of the area consists of tenements, 

Brooklyn has more people than any other borough 
of New York City. If Brooklyn were an independent city, 
its population of about 24 million would make it the na- 
tion's fourth largest city. 

Brooklyn is an important port and industrial centre. 
Hundreds of ships carry freight to and from Brooklyn's 
docks each year. The borough's factories, most of which 
are along the waterfront, make a wide variety of goods. 

Housing in Brooklyn ranges from large houses and 
towering blocks of flats to small Cottages and run-down 
boarding houses. But most Brooklynites live in terraced 

houses and small blocks of flats that line the streets 
throughout the borough. 

Central Brooklyn, the borough's main business and 
shopping district, lies near the approaches to the Brook- 
lyn and Manhattan bridges, These two bridges are the 
main links between Brooklyn and Manhattan. A third 
bridge, Williamsburg Bridge, also connects the two bor- 
oughs. Brooklyn's centre has large department stores, 
tall office buildings, and several schools and colleges. 
Flatbush Avenue, one of the main streets of the central 
area, begins at the Manhattan Bridge and runs through 
the heart of the borough. 

Two of Brooklyn's oldest neighbourhoods, Brooklyn 
Heights and Cobble Hill, lie along the East River west of 
the central area. These neighbourhoods have more than 
1,000 houses over 100 years old. Many of the houses 
stand on handsome, tree-lined streets and are carefully 
preserved. 

Coney Island lies at the southern tip of Brooklyn. The 
area once was an island, but land has been filled in to 
make it a peninsula. In summer, many New Yorkers 
travel by underground to Coney Island's beaches and to 
its famous Boardwalk, which has side shows, souvenir 
stands, and other attractions, At one time, Coney Island 
also had great amusement Parks, but they have been re- 
placed by housing developments. 

The Bronx has a population of about 14 million and 
is chiefly a residential borough. The western part of the 
Bronx consists of a series of hills and valleys crossed by 
boulevards. A major boulevard in the Bronx, the Grand 
Concourse, runs north and south through the area. It is 
lined with blocks of flats, office buildings, and shops. 
The eastern section of the borough is a broad plain, 
with peninsulas extending into the East River and Long 
Island Sound. 

Bronx Park lies in the centre of the Bronx. It includes 
Bronx Zoo, one of the best-known zoos in the United 
States, and the New York Botanical Garden, an impor- 
tant scientific institution. 

Fordham University and Lehman College have hand- 
some campuses to the west of Bronx Park. The campus 
of Bronx Community College of the City University of 
New York includes the Hall of Fame, which honours the 
memory of great Americans. 


One of the most fashionable neighbourhoods in the 
Bronx is Riverdale, in the northwest corner of the bor- 
ough along the Hudson River. It has tall blocks of flats, 
estates and other large homes, and exclusive private 
schools. One of the poorest neighbourhoods in the 
Bronx is Morrisania, which lies south of Bronx Park and 
east of Grand Concourse Boulevard. The area has many 
run-down and abandoned buildings. 

Queens, with nearly 2 million residents, ranks sec- 
ond in population among New York City’s boroughs. 
Queens grew rapidly between 1910 and 1930, when up 
derground systems were built to connect it with Man 
hattan. A second period of fast growth began in the late 
1940's, when the underground systems were extended, 
new roads were built, and two major airports were de- 
veloped in the borough. Today, huge housing develop- 
ments and busy motorways are the major features of 
Queens. 

Much of the borough's industry is concentrated near 
the East River in an area called Long Island City, The area 
lies just south of the Queensboro Bridge, which con- 
nects Queens and Manhattan. It has giant rail yards of 
the Penn Central Railroad and many industrial plants 
and warehouses. Maspeth, southeast of Long Island 
City, also has large industrial plants, as well as pleasant 
residential areas. s 

Forest Hills lies near the centre of Queens. Within this 
neighbourhood is Forest Hills Gardens, an attractive 
housing and shopping area built in 1910. Forest Hills 
Gardens was intended for families with middle incomes 
But it immediately became—and has remained—a com: 
munity for the wealthy. 

Northeast of Forest Hills is Flushing Meadow-Corona 
Park, site of the New York World's Fair of 1939 and 1964. 
The park has several features left from the fairs, he 
ing a botanical garden, an indoor ice-skating rink, anda 
science museum. $ 

La Guardia Airport, one of New York City's two main 
airports, is northwest of Flushing Meadow-Corona Pi 
across Flushing Bay. The neighbourhood of Flushing, 
northeast of the park, has a busy shopping area and 
many large blocks of flats. 

Jamaica, in southeastern Queens, is one of the bor- 
ough's chief commercial centres. It has large shore 
and business areas and both rich and poor residential 
sections. we 

John F. Kennedy International Airport, the city's larg 
est airport, lies immediately south of Jamaica. It has d 
been expanding since 1942 and has become the bor 
ough’s largest single source of employment. 

Rockaway is a tong peninsula that forms the sout 
border of Jamaica Bay. It has a sandy beachfront, w 
tive private homes, and modern blocks of flats. It also 
has many summer holiday cottages. ndi 

Staten Island has about 352,000 residents, ma 
the smallest borough in population. It is the only bong 
ough not connected to Manhattan by a bridge or a 
nel. Until the completion of the Verrazano-Narrows | 
Bridge in 1964, much of the island consisted of smal e 
farms and undeveloped areas. The bridge, which coe 
nects Staten Island with Brooklyn, has led to the Rit 
struction of new housing and to industrial gr awh look 
ever, many of the communities on Staten Island sti iy. 
more like suburban towns than sections of a major C 


People 


St. George, on the northeast tip of Staten Island, 
serves as the business section of the borough and is the 
site of the Staten Island Ferry Terminal. The famous fer- 
ries carry cars and passengers between Staten Island 
and Manhattan and provide the only direct link between 
the two boroughs. 

The people of New York City represent nearly all 
races and nationalities. During the 1650's, only about 
1,000 people lived in the Dutch colony of New Amster- 
dam on Manhattan Island. But even then, 18 languages 
were spoken in the colony. Since that time, people from 
throughout the world have brought their skills, tradi- 
tions, and ways of life to New York City. 

People move to New York City for many reasons. 
Many are attracted by the city’s job opportunities. Other 
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people go to attend the city's schools and colleges or to 
enjoy its many cultural activities. Still others go simply 
because they want to be a part of a large, exciting city in 
which they can live almost any way they choose. 

Ethnic groups. Five ethnic groups—black, Irish, Ital- 
ian, Jewish, and Puerto Rican—make up about 75 per 
cent of New York City's people. Neighbourhoods con- 
sisting largely of people from these and many smaller 
groups are scattered throughout the city. Originally, 
most of the people in ethnic groups shared direct ties to 
a country, a language, or a common past with other 
members of their group. Today, this is less true. But the 
people still have some bonds of unity through such con- 
cerns as common religious beliefs and economic inter- 
ests. 


This map shows the five boroughs of New York City—the Bronx, Brooklyn, Manhattan, 
Queens, and Staten Island. These boroughs are also counties of the state of New York. 


County names appear in parentheses under each borough name. 
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Blacks are the largest ethnic group in New York City 
and make up about 25 per cent of the city’s population. 
New York has about 1,784,000 blacks, more than any 
other city in the United States. Most of the blacks are 
immigrants—or the children of immigrants—from the 
rural South. But many have also arrived from the West 
Indies. A large number of New York City’s blacks live in 
Poor neighbourhoods. Many of them have been pre- 
vented from leaving the ghetto areas by discrimination 
in jobs and housing and by a lack of education, But 
more and more black New Yorkers are becoming part of 
the city's middle class. Thousands of blacks live in ra- 
cially integrated areas, and thousands more live in mid- 
dle-class black neighbourhoods, 

Jews make up about 20 per cent of New York City's 
population. New York's Jews come from many countries, 
But they are considered an ethnic group because most 
of them live in Jewish neighbourhoods and have similar 
religious and social beliefs, Many Jews own businesses. 
Many others work in garment factories, in offices, and in 
the legal, medical, and teaching professions. 

About 14 per cent of New York City's people are of 
Italian ancestry. New York Italians are known for their 
well-kept homes and for their close neighbourhood ties. 
They are the largest single group in the city’s construc- 
tion industry, and they play a key role in the restaurant 
and the wholesale and retail food-marketing industries, 
Many Italians have civil service jobs in the city's park, 
public works, sanitation, Police, and fire services. Most 
of New York City's Italians belong to the Roman Catholic 
Church. 

Puerto Ricans make up about 12 per cent of New York 
City’s population. They are the largest of several Span- 
ish-speaking ethnic groups in the city. Large numbers of 
Puerto Ricans began to come to New York in the 1950's, 
Many of them found jobs as unskilled workers, espe- 
cially in hospitals, hotels, and restaurants, At first, nearly 
all Puerto Ricans lived in East Harlem in Manhattan. But 
today, Puerto Rican neighbourhoods are found in all the 
boroughs. Neighbourhood associations, large church 
organizations, and the state school system have all de- 
veloped programmes to help newly arrived Puerto 
Rican people to learn English and adjust to life in the 
city. 

The Irish have traditionally been active in New York 
City’s political life. During the late 1800's and early 
1900's, they controlled the city government. But the per- 
centage of Irish people in the city has dropped from 30 
per cent in 1870 to about 9 per cent today. As a result, 
the Irish have lost much of their political power. But they 
are still the largest single group employed by New York 
City’s police and fire services. The Irish are also among 
the leaders of the Roman Catholic Church in the city. 

New York City has many other ethnic groups besides 
the five major ones, Other large ethnic groups in the city 
include Chinese, English, Germans, Greeks, and Rus- 
sians. 

Housing in New York City differs in several ways 
from that in most other cities of the United States. About 
65 per cent of New York's families live in blocks of flats 
or hotels. In other cities, most people live in one- or 
two-family houses. About 70 per cent of the families in 
New York rent their homes. In other U.S. cities, most 
families own their homes. About half of the housing in 


New York City was built before 1940, Most other Cities in 
the United States have a far larger percentage of newer 
housing. 

Housing remains one of New York City's most serious 
and difficult problems. Many old buildings are becom- 
ing unusable, and the demand for new housing, espe- 
cially among poor people, is rapidly increasing. Yet 
steadily rising construction costs and a lack of large 
areas of open land make the development of new hous 
ing difficult. 

Education. New York City has the largest state school 
system of any city in the United States, Many of New 
York City’s colleges, universities, and other institutions 
of higher learning are world famous. One of the largest 
universities in the world, the City University of New 
York, is operated by the city with state and federal as- 
sistance. The university has a total enrolment of about 
180,000 students. 

Social problems. New York City has many of the 
same problems other cities have. But it is so much 
larger than other cities that the problems are greatly 
magnified. New York's major social problems include 
Poverty, crime and drug addiction, and racial conflict. 

Poverty is one of New York City's most expensive 
problems. The city budgets more than 4 billion US, dol- 
lars a year on social security programmes to provide 
food, clothing, housing, medical care, and other bene- 
fits for about 14 million people. Yet unskilled immi- 
grants continue to move into the city while the demand 
for unskilled labour continues to decline. As a result, the 
problem of poverty is difficult to solve. 

Because of its large population, New York City has 
more crime than any other U.S. city. But the crime rate- 
the number of crimes committed for every 100,000 
residents—is actually lower in New York than in many 
other cities. New York's crime and drug addiction prob- 
lems are closely related. About half the drug addicts in 
the United States live in New York City. They commit 
many of the city’s burglaries and attacks on individuals 
to get money for drugs. 

Racial conflicts in New York City have had many 
causes. A major cause has been discrimination against 
blacks, Puerto Ricans, and other minority groups in jobs 
and housing. Many minority group members have ha 
trouble obtaining well-paid jobs. Many also have had 
difficulty Moving out of segregated neighbourhoods 
and into neighbourhoods where most of the people are 
white and of European ancestry. When members of a 
minority group have begun moving into such a neigh- 
bourhood, the white residents often have begun moving 
out. In this way, segregated housing patterns have con 
tinued, and the chances for conflicts between the 
groups have increased. 


Economy 


New York City is one of the world's most important 
centres of industry, trade, and finance. Businesses, in- 
dustries, and government agencies in the metropolitan 
area provide about 7 million jobs. About 34 million 0' 
these jobs are within the city itself. rbs 

The economies of both New York City and its subu! 
are growing. But since the 1940's, the economy of the 
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attans Central Park attracts many people on warm summer days. The huge park has ath- 
ic fields, gardens, a lake, playgrounds, wooded areas, and a zoo. 


ppourban area has grown much faster than that of the 
SA The construction of new roads, a growing labour 
orce, and the availability of land in the suburbs have led 
many businesses and industries to move from the 
crowded central city to the suburbs. 
phe pees of jobs available in New York City have also 
Astin, anging since the 1940's. The number of jobs for 
indu ed workers has decreased greatly because many 
i, stries have moved to the suburbs. This decrease 
iin a serious economic problem because most 
ie parents to the city are unskilled. At the same time, 
umber of jobs for skilled workers, especially office 
bei ers, has increased. But many of these jobs are 
4 ng filled by people who live in the suburbs and com- 
ute to the city, 
a ustry, New York City ranks third after Los Ange- 
aed Beach and Chicago among the leading manu- 
Baue centres in the United States. It has about 17,000 
$ rial plants. They employ about 430,000 workers. 
i ian important industries are (1) printing and pub- 
Neo and (2) clothing production. 
peas City is one of the nation’s chief printing and 
other (ee centres. It has more printing plants than any 
tion's -S. city. New York does about a sixth of the na- 
of hoha and publishing. It publishes about a third 
printing aa published in the United States. The city's 
people, publishing industry employs about 93,000 
New York City’s clothing industry is centred in Man- 


hattan’s famous Garment District, southwest of Times 
Square. There, hundreds of factories employ about 
119,000 people. But the garment industry has been de- 
clining in New York City. Many factories have closed. 
Other factories have left the Garment District because of 
the rising costs of doing business in the heart of Man- 
hattan. 

Other leading manufacturing industries include those 
that produce chemicals, food products, furniture, ma- 
chinery, metal products, paper products, and textiles. 
The construction industry is also important. About 
87,000 people in the city work in jobs related to the in- 
dustry. 

Trade. New York City's port, officially called the Port 
of New York and New Jersey, is one of the world's larg- 
est and busiest seaports. It employs about 200,000 peo- 
ple. The total value of the cargo it handles exceeds that 
of any other port in the United States. The port's cargo 
includes foreign imports and exports, and goods going 
to and coming from other U.S. ports. 

New York City's port activity has been declining since 
the late 1940's. One reason for the decline in port activity 
has been the growth of other international seaports in 
the United States, especially along the Great Lakes. The 
opening of the St. Lawrence Seaway in 1959 allowed 
ships that previously docked in New York to reach Great 
Lakes ports. 

Large amounts of cargo are also handled at airports 
in the New York City area. Foreign air freight goes 
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through Kennedy Airport and nearby Newark Interna- 
tional Airport in New Jersey. Domestic cargo is handled 
at Kennedy, La Guardia, and Newark airports. 

Finance. More of the nation’s largest and most im- 
portant financial institutions have their headquarters in 
New York City than in any other city. Banks, brokerage 
houses, insurance companies, property firms, stock ex- 
changes, and other financial organizations in New York 
employ about 495,000 people. Unlike most industries in 
the city, the financial organizations offer a steadily in- 
creasing number of jobs. 

The most famous financial institution in New York City 
is the New York Stock Exchange, located at the corner of 
Broad and Wall streets in the heart of the Financial Dis- 
trict. It is the largest stock exchange in the world. 

Transportation. New York City has a huge, compli- 
cated transportation system. Much of the transportation 
system in the city is centred in the area of Manhattan 
that is south of Central Park. About 34 million people 
travel to and from that area each working day. 

An extensive road system has been developed to 
carry cars, buses, and trucks into, out of, and through 
New York City. 

New York City includes 168 square kilometres of in- 
land water, so many bridges and tunnels are needed to 
link the citys boroughs. The famous Brooklyn Bridge 
crosses the East River and connects Brooklyn and the 
southern tip of Manhattan. It was completed in 1883 and 
declared a national historic landmark in 1964. Eight 
other bridges cross the East River. 

Communications. New York City is the nation’s most 
important centre for mass communications. More pub- 
lishing and broadcasting companies have their head- 
quarters located in New York than in any other city in 
the United States. 

New York City has nearly 60 radio and television sta- 
tions and serves as the headquarters of the nation’s four 
major broadcasting networks. 


Cultural life and recreation 


New York City ranks as one of the world’s greatest 
cultural centres. It has many art galleries, drama and 
dance groups, musical and literary societies, and other 
cultural organizations. It also has some of the world’s 
finest concert halls, museums, and theatres. Many of the 
nation’s greatest actors, artists, musicians, poets, and 
writers live in New York. 

There are several reasons for New York City’s leading 
Position as a cultural centre. Many of the city's wealthy 
residents have long given financial support to cultural 
activities. Traditionally, the city has also offered people 
in the arts an atmosphere that encourages freedom of 
expression. In addition, New York's many advertising 
agencies, broadcasting and film studios, recording com- 
panies, and publishing houses have provided jobs that 
attract creative people. 

The arts. Nearly all the arts thrive in New York City. 
Many new styles in American drama, literature, music, 
and painting have developed in New York and then 

spread to the rest of the country. 

One of New York City’s most famous and popular 
forms of art is the theatre. Most important American 


plays and musical comedies have their premieres inthe 
city's famous Theatre District. The theatres in this district 
are called Broadway theatres, though few are actually 
on that street. Most are on side streets near Times 
Square. Many plays and musicals are also presented in 
off-Broadway and off-off-Broadway theatres in Manhat- 
tan and Brooklyn. 

Musical organizations in New York City include the 
New York Philharmonic, one of the world’s great sym- 
phony orchestras, and the Metropolitan Opera Associa: 
tion, an outstanding opera company. Both performat 
the Lincoln Center for the Performing Arts. 

Architecture. New York's best-known style of archi- 
tecture is the towering skyscraper. The giant buildings 
that form Manhattan's dramatic skyline are famous 
throughout the world. 

One of the oldest and most famous skyscrapers in 
New York is the Flatiron Building, located on 23rd Street 
where Broadway crosses Fifth Avenue. The 21-storey 
building was completed in 1903. It has a triangular 
shape like that of an old-fashioned flatiron. 

During the 1930s, several famous skyscrapers were 
built in New York City. The most famous, the 102-storey 
Empire State Building, was completed in 1931. It ranked 
as the world's tallest building for many years. 

Many glass-walled skyscrapers have been built in 
New York since the 1950's. These buildings include the 
United Nations Secretariat along the East River at 44th 
Street, Lever House on Park Avenue between 53rd and 
54th streets, and the Seagram Building on Park Avenue 
between 52nd and 53rd streets. The twin towers of the 
giant World Trade Center on the Hudson River south: 
west of City Hall were completed in 1973. 


History 


The earliest people known to have lived in the ne 
York City area were American Indians. Several tribes 
the Algonquian family of Indians lived peacefully on te 
shores of New York Harbor and along the banks of the 
Hudson and East rivers. The Indians lived in small vil- 
lages of bark huts. They fished, hunted, grew crops, an 
trapped animals. They travelled the area's waterways IM 
sturdy canoes. k 

Exploration. The first European to enter New Yor 
Harbor was probably Giovanni da Verrazano, an w 
explorer employed by the king of France. Verrazano @ 
his crew landed on Staten Island in 1524, while explor 
ing the North American coast. hen 

In 1609, Henry Hudson reached Manhattan and ti a 
sailed up the river that now bears his name. Hudson j 
an Englishman exploring for the Dutch, and so the N i 
erlands claimed the territory he had found. The regio! 
was later named New Netherland. 

Settlement. In 1624, the Dutch West India Company 
a trading and colonizing firm, sent the first settlers uil 
Manhattan. In 1625, the settlers laid out a town and tip: 
a fort called Fort Amsterdam at the island's southern 4 
Soon after Fort Amsterdam was built, the entire settle 
ment was named New Amsterdam. 

While New Amsterdam was being established on af 
Manhattan, colonists were also arriving in what is n0 
the Bronx, Brooklyn, and Queens. 
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English rule. The Netherlands and England fought 
three naval wars between 1652 and 1674. In 1664, Eng- 
lish warships forced the surrender of New Amsterdam. 
The Dutch regained the colony a few years later but 
then gave it to England under the terms of a peace 
treaty, The English renamed the colony New York. 

New York grew quickly under English rule. New York 
played an important role in the American Colonies’ fight 
for freedom from Britain. In 1765, the Stamp Act Con- 
gress met in New York to protest against unfair taxes. In 
1770, New Yorkers clashed with British soldiers, and one 
man was killed in the fighting. Soon after the American 
Revolution began in 1775, American forces took posses- 
sion of the city, But the British regained New York after 
the Battle of Long Island in 1776 and held it until the war 
ended in 1783. In January 1785, New York became the 
temporary capital of the United States, and Congress 
met there until August 1790. George Washington was in- 
augurated in New York as the nation’s first president in 
April 1789. 

The growing city. During the 1800s, thousands of 
European immigrants arrived in New York City every 
year. Until about 1890, most of them were from Ger- 
many, Ireland, and other countries of northern and 
western Europe. After about 1890, most immigrants 
i from southern and eastern European countries. 
moran had difficulty adjusting to the city. 
io 34 lived in crowded slums and had trouble finding 
Fe lticians, especially members of the Democratic 
BY machine in Manhattan called Tammany Hall, of- 
ra jobs, gifts, and advice to immigrants. In return, the 
3 migrants voted to keep Tammany Hall in power. But 

politicians actually did little to provide the immi- 
grants with better housing, education, and medical care. 
Be ormaiion of Greater New York. In 1883, engineers 
aa eted the Brooklyn Bridge, which provided the first 
af nink between Manhattan and Brooklyn. In 1898, 
Be: lyn and several communities in what became the 
Hatin Queens, and Staten Island were united with Man- 
cma form what was called Greater New York. The 

Bie ing new city had more than 3 million residents. 
A A Manhattan remained the largest and most power- 
Hall rough of Greater New York, and so its Tammany 
Casi organization continued to control city politics. Oc- 

ionally, voters became angered enough by the illegal 
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New Amsterdam, 1650-63, The Prototype View; Museum of the City of New York 


New Amsterdam was a Dutch settlement that became New York City. The settlers laid out the 
town on Manhattan Island in 1625. By the 1650s, New Amsterdam had about 1,000 residents. 


activities of Tammany leaders to elect mayors who 
promised reform. But none of these reform mayors 
lasted more than one term—until Fiorello La Guardia be- 
came mayor in 1934. La Guardia, an honest and outspo- 
ken reformer, served from 1934 to 1945. Since his ad- 
ministration, no political machine has been able to 
control New York politics. 

Recent developments. Since the 1940's, New York 
City has been troubled by many problems. These prob- 
lems have grown severe since the early 1960s. Air and 
water pollution have harmed New York City's environ- 
ment. Roads and mass transportation systems have be- 
come overcrowded and outdated. Housing shortages 
have increased. Ethnic conflicts have worsened. New 
York City has also faced a series of damaging strikes by 
public employees. Many agencies have been set up to 
study and deal with New York City’s problems. 

In 1975, the city's government lacked enough money 
to pay all its bills for the year. The state legislature 
helped ease the situation by establishing the Municipal 
‘Assistance Corporation, which lent the city some 
money. The federal government also provided funds. To 
help pay its expenses during the late 1970's, New York 
City increased city taxes, eliminated thousands of city 
government jobs, and reduced city services. 

Democrat Edward Koch was elected mayor of New 
York City in 1977. In 1981, he became the first person 
ever nominated as mayor by both the Democratic and 
Republican parties. He easily won reelection. During the 
1980's, New York Citys economic situation improved. 
Koch was reelected in 1985. In 1989, David Dinkins be- 
came New York City's first black mayor. He served until 
1993. 

In 1993, a bomb exploded in a car park beneath the 
World Trade Center. The blast killed six people and in- 
ured more than 1,000. It caused extensive damage to 

the building. In 1994, four men were convicted of in- 
volvement in the bombing. The men were thought to 
have ties with Arab lands. 


Related articles in World Book include: 
Brooklyn Bridge Metropolitan Museum of Art 
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New Zealand‘s beautiful countryside provides excellent grazing land for millions of sheep. The 
nation ranks as one of the world’s leading producers of lamb, mutton, and wool, 


New Zealand 


New Zealand is an island country in the Southwest Pa- 
cific Ocean. It lies about 1,600 kilometres southeast of 
Australia, its nearest continental neighbour. New Zea- 
land belongs to Polynesia, a large island group. It is the 
largest in area of the Polynesian island countries. 

The country consists of two main islands—the North 
Island and the South Island—and several dozen much 
smaller islands. Most of the smaller islands are hun- 
dreds of kilometres from the main ones. Wellington is 
the capital of New Zealand, and Auckland is the largest 
city. The country was once part of the British Empire, 
Today, it is an independent member of the Common- 
wealth of Nations, an association of countries that re- 
placed the empire. 

New Zealand is a beautiful country of snow-capped 
mountains, green lowlands, beaches, and many lakes 
and waterfalls. No place is more than 130 kilometres 
from the coast, and in few places are mountains or hills 
out of view. 

A brown-skinned people called Maori were the first 
people to live in New Zealand. They came from Polyne- 
sian islands northeast of New Zealand. It is thought the 
first Maori settled in New Zealand as long ago as the 
A.D. 900's and maybe earlier. Europeans first visited the 
country in 1642, but they did not start to settle in the is- 
lands until the late 1700's. 

Today, most New Zealanders are descendants of 
early European settlers who arrived in the country in the 
1800's. These settlers came mainly from Britain. About 15 
per cent of the people of New Zealand have Maori an- 
cestry. They make up the largest minority in the country. 
A New Zealander of European descent is known as a 
Pakeha. Pakeha is the Maori word for a stranger or a for- 
eigner. See New Zealand, History of. 


New Zealanders have a high standard of living. For 
many years, the country’s economy depended largely on 
agriculture. Today, agriculture, manufacturing, and se 
ice industries are all important to the economy. New 
Zealand's economy depends on trade with many coun: 
tries. These countries include Australia, Japan, the i 
United Kingdom, and the United States. Meat, fruit, an 
dairy products are among New Zealand's chief exports 

New Zealand has a long tradition of equal rights an j 
benefits for all its citizens. In 1893, it became the k 
tion in the world to give women the vote. New Zealan 
was among the first countries to provide social sec 
benefits and old-age pensions for its people. It has oni 
of the world’s finest public health services. 


Facts in brief about New Zealand 


Capital: Wellington. 
Official languages: English and Maori. 
Area: 270,534 km, North [slana -114,592 km’; South Island- 
152,719 km?. The North and the South islands extend oka 
curve more than 1,600 km long. Coastline—about 5,15 rel, Low 
Elevation: Highest—Mount Cook, 3,764 m above sea level: 
est—sea level along the coast. ity, 13 
Population: Estimated 1996 ‘population—3,583,000; dent TA 
people per kmž; distribution, 84 per cent urban, 16 pe! a 
tural. 1997 census—3,434,949. Estimated 2001 populatio 
3,739,000. kiwi fruit 
Chief products: Agricu/ture—apples, barley, cattle, ki Douglt 
milk, onions, potatoes, sheep, wheat, wool. Fores t 
fir, radiata pine. Manufacturing—beef, mutton and br steel, 
ter, cheese, dried milk products, chemicals, iron an ducts. 
machinery, motor vehicles, paper, textiles, wood Pi savet e 
Anthems: “God Defend New Zealand’ (national); “Go! 
Queen” (royal), l 
Money: Currency unit—New Zealand dollar. One dol 
cents. 
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Government 


New Zealand is a constitutional monarchy. The nation 
recognizes Queen Elizabeth II of Britain as its monarch. 
The queen appoints a governor general to represent her 
in New Zealand, but the governor general has little real 
power. The New Zealand legislature and the prime min- 
ister and the Cabinet run the government. 

Britain gave New Zealand a constitution in 1852, when 
itwas a British colony. Through the years, the New Zea- 
land legislature has changed almost all its provisions. 

New Zealand has no written constitution. But the 1986 
Constitution Act deals with the principal constitutional 
components of government (the sovereign, the Execu- 
tive, Parliament and the judiciary) and sets out rules for 
the handing over of governmental power. The 1990 Bill 
of Rights protects certain fundamental rights and free- 
doms of New Zealand citizens. 

Legislature of New Zealand consists of only one 
house, the 99-member House of Representatives, also 
called Parliament. The people in each of 99 electorates 
voting districts) elect one member of Parliament. Four 
electorates are reserved for Maori candidates and vot- 
ers, but a Maori who wishes to do so may vote in a gen- 
eral electorate. A Maori may also be a candidate in a 
General electorate. A parliamentary election must be 
held at least every three years, but one may be held 
sooner, All citizens 18 years old or older may vote. 

Prime minister and Cabinet. The leader of the polit- 
ical party that wins the most seats in a parliamentary 
election becomes prime minister. The prime minister 
appoints a Cabinet to run the various government de- 
partments, The Cabinet members, called ministers, are 
members of Parliament from the prime minister's party. 
The prime minister and the Cabinet are called the Gov- 
ernment. The party that wins the second most seats in 
an election is called the Opposition. 
hg Government proposes most new legislation to 
tke aie If Parliament votes in favour of a bill, then 
4 ecomes law. But if the Government loses the 
fer of the majority in Parliament on an important 

ue, it resigns. Parliament is then dissolved, and a new 
election is held, 
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The Parliament buildings of New Zealand are in Wellington. 
The offices of government ministers are located in the circular 
building, called the Beehive. 


YLE 


r 


Coat of arms. The symbols 
on the shield represent the im- 
portance of farming, mining, 
and trade to New Zealand. 


New Zealand's flag, officially 
adopted in 1902, features the 
British Union Flag and the con- 
stellation Southern Cross. 


Political parties. The main political parties in New 
Zealand are the Labour Party and the National Party. 
There is no clear division between the policies of the 
two parties, Traditionally, the Labour Party has favoured 

‘overnment control and public regulation of industry, 
and the National Party has favoured free enterprise. 
Since 1984, however, both the Labour government and 
the National government which succeeded it in 1990 
have adopted strong market economy policies. 

Ombudsman is an official selected by Parliament to 
investigate complaints by New Zealand citizens against 
government departments and related organizations, and 
local authorities. The ombudsman looks into the com- 
plaints and sends an opinion to the department in- 
volved. If the department does not take the action that 
the ombudsman believes is needed, the findings may be 
reported to Parliament. See Ombudsman. 

Courts. The Privy Council in Great Britain is New Zea- 
land's highest court, followed by the Court of Appeal in 
New Zealand. Both these courts hear only cases that 
have been appealed from a lower court. The High Court 
is the next highest court. It handles cases involving seri- 
ous offences and most appeals from district courts. Dis- 
trict courts (the lowest courts) deal with minor matters 
and include family courts, which handle young people 
and domestic disputes. 

Local government in New Zealand was reorganized 
in 1989. The new structure provided for 14 elected coun- 
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New Zealand children must attend school from age 6 to 15. 
The country offers a free education to all students to age 19. 


cils at regional level and 73 elected councils at district 
level. 

Armed forces. New Zealand's regular army, navy, 
and air force have a total of about 12,000 men and 
women. All military service is voluntary. 

New Zealanders believe deeply in equal rights for all 
citizens. The Maori and Pakeha live in an atmosphere of 
common trust, and Maori political leaders and profes- 
sional people play important roles in the life of the na- 
tion. There is general acceptance of the need for better 
housing, employment opportunities, and education for 
the Maori. Some Maori leaders believe the Maori 
should play a greater role in the government of New 
Zealand, 

For many years, the Maori and the Pakeha have been 
involved in disagreements over property rights. Since 
the late 1800s, the Pakeha have obtained possession of 
most of New Zealand's land. Increasing numbers of 
Maori believe that the Pakeha have ignored the terms of 
the 1840 Treaty of Waitangi. The treaty guaranteed 
Maori ownership of New Zealand's land and natural re- 
sources in return for British sovereignty over the coun- 
try. Some Maori groups—including a political party 
called Mana Motuhake—are trying to renew the terms 
of the Treaty of Waitangi to support Maori claims of 
land ownership. 

The New Zealand way of life combines an easy infor- 
mality with a British and Polynesian sense of politeness. 
In the past, many New Zealanders have kept close emo- 
tional ties to Britain, and many New Zealand customs re- 
semble British customs. But New Zealand has devel- 
oped a feeling of national identity as a Pacific nation of 
both British and Polynesian heritage. 

Ancestry and population. For New Zealand's total 
population, see the Facts in brief table with this article. 
About 85 per cent of the country's people were born in 
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Central Auckland, like the business areas of other large New 
Zealand cities, has many modern office buildings. 


New Zealand. Many of them are descendants of British 
settlers who came to the country during the 1800s. Im: 
migrants still come to New Zealand, chiefly from Britain 
Australia, the Pacific Islands, and other English-speaking 
countries. i 
More than 500,000 New Zealanders claim Maori an- 
cestry. These people make up New Zealand's largest mk 
nority group. The Maori are a Polynesian people. The 
ancestors of these people came to New Zealand hun- 
dreds of years ago. ! 
About three-quarters of all New Zealanders live on 
the North Island, and more than four-fifths of the coun: 
trys people live in urban areas. New Zealand has five A 
urban areas with more than 100,000 people. They are) ; 
order of size, Auckland; Wellington, New Zealand's cap 
ital; Christchurch; Hamilton; and Dunedin. See Auck- 
land; Christchurch; Wellington. . 
Language. English and Maori are the official lan- j 
guages of New Zealand. English is spoken throughou 
the country. Most of the people speak English with a 
New Zealand accent, which resembles a British ere 
with a slightly nasal sound. Since 1987, Maori has be 
recognized as New Zealand's other official languag h 
The Maori language belongs to the Malayo-Polynesi 
group of languages (see Language [Other language 
families). high 
Way of life. The people of New Zealand have 4 H 
standard of living. They have long been among he 
fed people in the world. They also receive excell i 
health care under a system of part-charges based on 
come. Medical care for accident cases is free. About 
per cent of New Zealand families own their homes, 
almost every family has at least one car. k 
Most New Zealanders live in single-family house 
with enough land for small flower or vegetable i, 
In the larger cities, some people live in high-rise 


Almost all New Zealand homes have refrigerators, 
washing machines, and other modern electrical appli- 
ances. But few homes have air conditioning or central 
heating because New Zealand's weather rarely becomes 
extremely hot or extremely cold. In summer, New Zea- 
landers open windows to keep their homes cool. In win- 
ter, they use electric heaters or open fires in grates to 
keep the homes warm. 

Although about four-fifths of the people live in urban 
areas, New Zealand's cities are fairly uncrowded. Bad 
traffic jams seldom occur, even in the city centres. New 
Zealand's large cities have excellent restaurants as well 
as many milk bars and pubs (taverns). These cities also 
have theatres, concert halls, and other places of enter- 
tainment. City life in New Zealand tends to be rather 
quiet, However, this is changing in the larger cities, 
where international as well as local tourism have in- 
creased rapidly. 

Nearly a fifth of New Zealand's people live in rural 
areas. In some rural areas, small settlements are linked 
by good roads, and so social contact is easy. But in rug- 
ged country, the nearest neighbours may be many kilo- 
metres away. As a result, some farmers live almost in 
isolation. Most farms have electricity to provide light 
and to operate appliances and machinery. Many farm 
families run their farms with little or no hired help. 

New Zealanders, like people elsewhere, enjoy watch- 
ing television in the evening. Almost all New Zealand 
homes have TV sets. The nation has three national televi- 
pe networks plus a pay-TV service covering major cen- 

Food and drink. New Zealanders eat more butter 
and meat per person than do the people of any other 
country, Lamb is a favourite meat. Kumaras (sweet pota- 


ton. Ru pavers struggle for the ball during a match in Welling- 
by is a favourite sport of the New Zealanders. 
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Awoodcarving school teaches young Maori one of the chief 
skills of their ancestors. Maori were New Zealand's first people. 


toes) may accompany lamb and other meat dishes. A 
special treat used to be toheroa soup, made from a na- 
tive green clam. The toheroa is now a protected species. 

Tea is the favourite drink of most New Zealanders. 
Beer and wine are the most popular alcoholic bever- 
ages. 

Recreation. New Zealanders love outdoor activities 
and sports. Many city families own small baches (cabins) 
in resort areas, where they go at weekends. The nation’s 
mild climate all year round makes camping, hiking, 
hunting, and mountain climbing possible in any season. 
Ski areas on New Zealand's snow-capped mountains at- 
tract large numbers of skiers. Many people also enjoy 
cricket, rugby, swimming, and tennis (see Cricket; 
Rugby football). 

Yachting along the coasts or on the lakes is a popular 
activity, Boating in coastal waters offers the added at- 
traction of fishing for marlin, shark, or swordfish. Such 
inland waters as Lake Taupo provide trout fishing 
throughout the year. 

Education. New Zealand offers free and secular edu- 
cation in state primary and secondary schools. The law 
requires children from 6 to 15 to attend school, but 
most youngsters enter school at 5. Many children under 
5 attend free kindergartens or play centres. Some pri- 
mary schools continue through eight years. Others 
teach children for only five or six years, and the children 
then continue their education in an intermediate school 
for two years. 

After completing primary or intermediate school, 
most children go on to secondary school, Secondary 
school children may receive special training in agricul- 
ture, home economics, technical subjects, and a wide 
range of other subjects. 

Some schools at all levels are operated by religious 
groups, especially the Roman Catholic Church. Most of 
these schools are part of the government-supported 


school system. 
New Zealand's government provides school bus ser- 
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G.R Roberts 
A worker in a factory in Christchurch sets a pattern on 
spools of wool before the wool is woven into a carpet. Wool 
carpets and other textiles are important New Zealand products. 


vices. Children who live too far from a bus route may re- 
ceive instruction from the New Zealand Correspond- 
ence School in Wellington. This government-run school 
broadcasts daily lessons on the main radio stations and 
posts lessons to the students. 

New Zealand has seven universities—Massey Univer- 
sity (in Palmerston North), the Victoria University of Wel- 
lington, and the universities of Auckland, Canterbury (in 
Christchurch), Otago (in Dunedin), Waikato (in Hamil- 
ton), and Lincoln (near Christchurch). About 86,500 stu- 
dents attend the universities. The universities are open 
to anyone with satisfactory secondary-school grades. 
The government pays a proportion of the expenses of 
many university students. New Zealand also has seven 
teachers’ training colleges and 24 polytechnic institutes, 


New Zealand map index 


Main islands 


Map Island Population Area 
key In km? 
cs North Island 2,553,413 115,777 
13 South Island 880,768 151,215 
KI Stewart Island 769 1,746 


Cities and towns 


Alexandra . 4,842) 2 Ellerslie 5 
Ashburton 14,030. 4 5 
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8555710 5 5 
42r) 3 2 
5 3 
5 3 
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6 Hamilton 148,625.C 5 
Hastings .......,.57,748.E 6 
4 Havelock 
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“Does not appear on the map; key shows general location. 
Source: 1991 census for largest cities; 1986 census for other cities. 


which teach applied sciences and trade and technical 
skills. 

Religion. The major religions in various Parts of New 
Zealand still reflect the settlement patterns and faiths of 
the early colonists. About 25 per cent of the People be 
long to the Church of England. Presbyterians make up 
about 18 per cent of the population. Roman Catholics 
account for about 15 per cent, and about 5 per centof 
the people belong to the Methodist Church. Other rel 
gious groups include the Ratana and Ringatu churches 
of the Maori. The beliefs of these groups combine Bib 
cal teachings with the ideas of Maori prophets, 

Arts. Hundreds of years ago, the Maori developed 
New Zealand's first and most individual arts. Their care 
fully detailed woodcarvings and poetic legends create 
a tradition that still continues among the Maori. 

Some early New Zealand Pakeha artists gained fame 
only after moving to England and developing their skil 
there. The writer Katherine Mansfield, the painter Fran: 
ces Hodgkins, and the political cartoonist Sir David Lov 
all are best known for work done in England. 

New Zealand literature first gained widespread inter 
national recognition in the mid-1900's. The most impor 
tant writers of the middle and late 1900's included nov 
ists Sylvia Ashton-Warner, Janet Frame, and Keri Hulme 
and the poets James Baxter and A. R. D. Fairburn. The dè 
tective stories written by New Zealand author Dame 
Ngaio Marsh achieved worldwide popularity. 

New Zealand's major cities have art galleries and me 
seums. In Wellington are two major national collection: 
The National Art Gallery of New Zealand has paintings 
by European and New Zealand artists. The National Mi 
seum of New Zealand has science and natural history 
exhibits and a section of traditional Maori art. 

The New Zealand Symphony Orchestra, the counts 
national orchestra, is internationally known. Dame Hi 
Te Kanawa, a New Zealand soprano singer, has gaine 
international fame for her performances in opera 
houses worldwide. Brass bands, choirs, and Scotti 
bagpipe bands have been popular since the days ofthe 
early settlers. Schools and universities teach fine E 
and many communities hold annual arts festivals. p ! 
created by modern New Zealand potters has attracte 
the attention of art lovers in other countries. 
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New Zealand lies in the Southwest Pacific Ocean 
about 1,600 kilometres southeast of Australia. The Tas- 
man Sea, a part of the Pacific, separates the nations. The 
North Island and the South Island are the largest islands 
of New Zealand. They cover about 99 per cent of the 
total area of 270,534 square kilometres. Cook Strait, 20 
kilometres wide, separates the islands. 

Stewart Island lies about 30 kilometres south of the 
South Island. Foveaux Strait separates the two islands. 
The Chatham Islands are also part of New Zealand. They 
lie about 850 kilometres east of the South Island. The na- 
tion has a large number of other islands in the South Pa- 
cific, but many are small and uninhabited. Scientists live 
in research stations on Campbell Island and one of the 
Kermadec Islands. 

New Zealand governs two overseas territories, The 
territories are Ross Dependency, a part of Antarctica; 
and Tokelau, an island group northeast of New Zealand. 
The Cook Islands and Niue island, also to the northeast, 
were formerly governed by New Zealand. The Cook Is- 
lands became self-governing in 1965, and Niue in 1974, 
But the people of these islands are citizens of New Zea- 
land, and New Zealand accepts some responsibility for 
defence and external affairs. 

The North Island covers 115,777 square kilometres. 
It can be divided into three main land regions; (1) the 
Northern Peninsulas and Waikato Basin, (2) the Volcanic 
Region and Western Hill Country, and (3) the Eastern 
Hills. 

The Northern Peninsulas and Waikato Basin occupy 
most of the northern part of the island. This region has 
forests, rich lowlands, citrus orchards, and undeveloped 


and 


hill country. Long, sandy beaches line the west coast, 
and many inlets mark the east coast. 

The Volcanic Region and Western Hill Country cova 
the western half of the island south of the Northern Pen 
insulas and Waikato Basin. Much of the region consists 
of volcanic rock. A large plateau covered with soft, grey 
pumice—the spongy stone thrown off by volcanoes- 
rises along the eastern part of the region in the centred 
the North Island. Active volcanoes include Mount Nau: 
ruhoe, Mount Tongariro, and the highest peak on theis 
land, 2,797-metre Mount Ruapehu, This region also has 
many hot springs and geysers. 

The Eastern Hills occupy the eastern and southem 
parts of the North Island. A mountain system runs 
through the region from East Cape to Cook Strait. The 
eastern slopes consist mainly of rugged hills, used for 
grazing sheep and beef cattle. Lowlands along the east 
coast are used for growing vegetables and fruit, To the 
west of the mountains are lowlands and plains used for 
rearing dairy cattle, other livestock, and a varied range 
of crops. 

The South Island covers 151,215 square kilometres 
It has three main regions: (1) the Southern Alps and High 
Country, (2) the Canterbury Plains, and (3) the Otago Pl 
teaus and Basins. 

The Southern Alps and High Country cover most ol 
the island. The highest peak in New Zealand, 3,753- 
metre Mount Cook, rises in the Southern Alps. The 
Maori named Mount Cook Aorangi, meaning the cloud 
piercer, The Mount Cook region has some of New Zea 
land's most beautiful and spectacular scenery. Glaciers 
lie on mountain slopes high above thick, green for- 


The fertile Canterbury Plains make up New Zealand's chief grain-growing region. The plains lie 
along the east coast of the South Island. Farmland covers about two-thirds of the country. Most of 


this land is hilly or mountainous and is used to rear livestock, esp 


ecially sheep. 


ests. Sparkling lakes nestle in valleys throughout the 
Southern Alps and High Country region. 

The western slopes of the Southern Alps and High 
Country region are forested, rainy, and rugged. The 
eastern slopes are lower and much less rainy. Along the 
southwest coast, long inlets of the sea, called fiords, cut 
into the land. They create a jagged coastline. 

The Canterbury Plains lie along the east-central coast 
of the South Island. They form New Zealand's largest 
area of flat or nearly flat land and make up the chief 
grain-growing region. The plains are laid out in a patch- 
work of fields on which cereals are grown. 

The Otago Plateaus and Basins lie in the southeast 
corner of the South Island. It is a region of plains and 
rolling hills, where livestock farming is important. 

Other islands. Stewart Island occupies 1,746 square 
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kilometres. Many trees once grew there. But most of 
them have been cut down for timber, and scrubby 
bushes now cover much of the land. About 500 people 
live on Stewart Island. Most earn their living by fishing 
and oyster gathering. 

The Chatham Islands cover 963 square kilometres. 
About 750 people, most of them Maori, live on the is- 
lands. Fishing and sheep farming are their main occupa- 
tions. 

Coastline. New Zealand's coastline is about 5,150 
kilometres long. Including the bays, fiords, and gulfs, 
the full length of the coast is about 6,920 kilometres. 
Auckland and Wellington, the nation’s chief seaports, 
overlook fine natural harbours on the North Island. 

Lakes, rivers, and waterfalls are found throughout 
New Zealand. Most of the lakes lie in the volcanic pla- 
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teau of the North Island and in glacial valleys near the 


Southern Alps of the South Island. The largest lake, Lake 
Taupo on the North Island, covers 606 square kilometres 


and is a holiday area famous for trout fishing. 

On both islands, the rivers rise in the mountains and 
flow down to the sea. Most of the rivers flow very fast 
and are difficult to navigate. The Waikato River on the 
North Island is New Zealand's longest river, flowing 425 
kilometres. The Clutha River on the South Island carries 
the largest volume of water. The rapid flow of New Zea- 
land's rivers makes them important sources of hydro- 
electric power. 

New Zealand has hundreds of waterfalls, Sutherland 
Falls tumbles 580 metres down a mountain near Milford 


Sound on the South Island. It is the fifth highest waterfall 


in the world. 

Animal life. Most of New Zealand's land animals 
have been introduced from other countries. Deer and 
rabbits—as well as cattle, pigs, and sheep—were all 
brought by the European settlers. Wa/labies (small kan- 
garoos) and brush-tailed possums were brought from 
Australia. Two species of bats are the only native land 
mammals. New Zealand has no snakes. But the tuatara, a 
native prehistoric reptile, still lives in New Zealand (see 
Animal (picture: The tuataral). New Zealand's lakes and 
rivers are well stocked with salmon and trout brought 
from other countries, 

New Zealand has many native birds, including such 
flightless species as the kakapo parrot, kiwi, takahe, and 
weka. The kiwi may be the best known of all New Zea- 
land birds, partly because Kiwi is a nickname for a New 
Zealander. The kiwi is the only known bird with nostrils 
in the tip of its bill. The kea, a parrot that can fly, is noted 
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Majestic Mount Cook, New Zealand's highest mountain, soars 
3,764 metres on the South Island. Mount Cook and hundreds of 
other peaks attract many mountain climbers, 


Natural steam rises from a volcanic plateau in the centred 
North Island. Engineers harness the geothermal steam to 
ate electricity. The region also has geysers and hot springs, 


for its playfulness with human beings. New Zealand q 
once had many ostrichlike moas, but they have become 
extinct. See Kea; Kiwi; Moa. a 
A number of mammals, birds, reptiles, and amphibi- 
ans in New Zealand have become endangered. The 
draining of marshy areas, for example, has threate 
birds such as the little spotted kiwi and the kakapo. 
clearing of land for grazing has seriously reduced 
mals such as Archeys frog, the gecko, and the short 
tailed rat. The country now has regulations protecting: 
but a few of the countrys native species. a 
Plant life. The native forests of New Zealand con 
Mainly of evergreen trees and tree ferns. Volcanic @ 
tions in prehistoric times destroyed large areas Of fól 
in the central plateau of the North Island. As a result 
small shrubs, such as the manuka, now cover much® 
the region. Forests of pinelike kauri trees once thrivé 
on the Northland Peninsula, but the early European $ 
tlers cut down so many of the trees that they almost® 
stroyed the kauri forests. Yet many evergreen be 
cluding some kauris, still flourish in parts of both the A 
North Island and the South Island. Beech forests grol 
on the cooler uplands of both islands. rodi 
Since 1900, many foreign trees have been intro i 
into New Zealand. The country's pulp and paper mna 
try depends mainly on the fast-growing radiata pine 
originally imported from California. 


Climate 


New Zealand has a mild, moist climate like that of the 
Pacific Northwest Coast of the United States. But New 
Zealand lies south of the equator, and so its seasons are 
opposite to those of the Northern Hemisphere. July is 
New Zealand's coldest month, and January and February 
are its warmest months. 

New Zealand's mild climate results from ocean 
breezes that bring warmth to the land in winter and 
coolness in summer. Summer temperatures range from 
about 18° C to 29° C. Winter temperatures range from 
about 2° C to about 13° C. Rain falls throughout the year 
in New Zealand. The amount varies little from month to 
month, but some regions regularly receive much more 
rain than others. Throughout New Zealand, the weather 
shifts suddenly from sunny to rainy and back to sunny 
again. 

Climate regions. Although New Zealand overall has 
amild, rainy climate, the climate differs in various parts 
of the country. On the North Island, the northern tip of 
the Northland Peninsula is warm and humid all year. But 
the island’s central plateau has hot, sunny weather in 
summer and sharp frosts with occasional snow in win- 
ter. Wellington lies exposed to the frequent gales of 
Cook Strait. On the South Island, the rainy west con- 
trasts with the drier east. Southern New Zealand is 
cooler than northern New Zealand. In mountain regions, 
temperatures are cooler by about 2° C with each 300- 
metre increase in altitude. The interiors of both islands 
have cooler winters and warmer summers than the 
coastal regions. 

Rainfall. The mountains chiefly control the distribu- 
tion of rainfall in New Zealand. Winds from the west 
carry moisture from the ocean. This moisture falls as 
rain on the western slopes of the mountain ranges. Al- 
most the entire west coast averages more than 250 cen- 
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timetres of rain a year. Milford Sound, located on the 
South Island, receives up to 760 centimetres of rain each 
year. 

East of the mountains, the winds have lost most of 
their moisture. Some eastern regions of the country av- 
erage less than 51 centimetres of rain a year. Severe 
thunderstorms rarely occur in New Zealand. Snow sel- 
dom falls in lowland areas, though some mountain 
peaks remain snow-capped all year. 

Earthquakes. New Zealand has about 400 earth- 
quakes every year, but only about 100 of them are 
strong enough to be felt. The country’s most disastrous 
earthquake occurred in Hawke Bay in 1931. It killed 255 
people and badly damaged the cities of Hastings and 
Napier. 


Average monthly weather 
Auckland Christchurch 

Temperatures | Days of Temperatures | Days of 

e? in or cA rain or 

High Low | snow High Low | snow 
Jan. 2% x2 10 | Jan. 305 10 
Feb. 2% n 10 | Feb, 2 OS 8 
Mar. 3 n no | Mar, elie 9 
Apr. 3 8 14 | Apr. le Ae | 10 
May 9 «6 19 | May 2 -2 12 
June ay, ea 19 | June 7 -3 13 
July 7 ai 21 | July 6-3 3 
Aug. v a4 19 | Aug. 8 -3 n 
Sept. w 5 17 | Sept. a -= 10 
Oct. 2 7 16 | Oct. w o 10 
Nov. 3 8 15. | Nov. 2% 2 10 
Dec. “u 10 12 | Dec. 2 4 10 


‘Source: Meteorological Office, London. 


Economy 


The economy of New Zealand has long depended on 
farming and foreign trade. The sale of butter, cheese, 
meat, and wool to other countries provides much of the 
nation’s income. But manufacturing has been increasing 
rapidly, and about twice as many New Zealanders work 
in factories as on farms, Tourism has also become an im- 
portant source of income. 

Natural resources. New Zealand's greatest natural 
resource is its land. About 53 per cent of the land con- 
sists of cropland and pastureland. About 28 per cent is 
wae with forests that provide valuable timber as 

as giving protection from erosion. The remaining 
Per cent consists of lakes, rivers, and mountains. 
ire Zealand has few minerals. The most important 
oe e coal, oil, gold, iron ore, limestone, and natural 
donee power provides about 75 per cent of the na- 
the We lectricity. On the North Island, eight dams along 
Cluth aikato River are used to produce electricity. The 
j a and Waitaki rivers of the South Island have also 
en harnessed to provide hydroelectric power. A cable 


under Cook Strait carries electricity produced on the 
South Island to the more heavily populated North Island. 

The underground steam in the volcanic area of the 
North Island is an important source of power. Near 
Wairakei, engineers have drilled many deep holes to re- 
lease geothermal steam. The rising steam powers ma- 
chinery that generates the country's electricity. 

Agriculture. New Zealand produces enough meat — 
and dairy products to feed its own people as well as mil- 
lions of people in other countries. The high farm pro- 
duction results from the country’s mild climate through- 
out the year and the use of modern machinery and 
scientific farming methods. Agricultural products pro- 
vide New Zealand's main export revenue. 

New Zealand has about 58 million sheep and more 
than 8 million cattle. It has about 20 times as many farm 
animals as people. No other country has so many farm 
animals in relation to its population. Sheep are so nu- 
merous that a distant hillside may resemble a field of 
cotton because so many fluffy white sheep are grazing 


there. 
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Sheep are reared both for meat—lamb and mutton— 
and for wool. Other products obtained from sheep in- 
clude sausage casings (coverings), sheepskins, and tal- 
low (animal fat). Sheep are reared on both the North Is- 
Jand and the South Island. 

New Zealand has about 3.5 million dairy cows and 
about 4} million beef cattle. Milk accounts for an impor- 
tant share of the nation’s income. Most of the country's 
dairy and beef cattle are reared on the North Island. 
New Zealand farms also produce chickens and eggs, 
deer, goats, and pigs. 

The country’s chief crops include barley, potatoes, 


Agriculture and industry in New Zealand 


This map shows how New Zealand uses its natural resources. 
Agriculture is the nation’s chief economic activity and the 
source of most of its raw materials. Most of the land serves as 
pastures for sheep and cattle. Hydroelectric plants provide most 
of the nation’s power. Geothermal power (underground steam) 
is an important source of electricity. 
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and wheat. New Zealand is the world's largest producer | 


of kiwi fruit. Farmers also grow apples, grapes, Onions, 
peas, and pears. Citrus fruit, avocados, and a wide vari- 
ety of other subtropical fruit are grown in northern 
areas of the North Island. 

Manufacturing. Processed foods are New Zealands 
most valuable manufactured goods. Milk is made into 
butter, cheese, and dried milk. Factories freeze lamb 
and beef for export, and process wool and weave wool- 
len carpets. 

Other manufactured items include aluminium, chemi- 
cals, iron and steel, machinery, metal products, motor 
vehicles, paper, petroleum products, textiles, and wood 
products. Auckland is the country's largest manufactur- 
ing centre. 


New Zealand's gross domestic product 
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New Zealand's gross domestic product (GDP) was 39,823,380,00 
U.S. dollars in 1990. The GDP is the total value of goods and 
services produced within a country in a year. Services include 
community, government, and personal services; finance, insur- 
ance, property, and business services; trade and hotels; trans- 
portation and communication; and utilities. /ndustry includes 
construction, manufacturing, and mining. Agriculture includes 
agriculture and forestry. 


Production and workers by economic activities 


Employed workers 
orGDr aoa bel 

Economic activities produced persons 
Manufacturing 21 252,180 21 
Trade & hotels 18 284157 236 
Community, government, & 

personal services 17 298,000 24 
ery porn en 16 138200 1 
Transportation & communica- 

tion 10 88,151 73 
Agriculture 7 17,912 15 
Construction 6 87,136 72 
Utilities 3 13,657 _ 1 
Forestry 3 5,881 05 
Mining 1 4,240 04 
Total 100 1,203,434 100 
= aa 


Sources: Department of Statistics, Wellington; (Official Yearbook 1992). 


Forestry. New Zealand loggers cut down more than 
13,306,000 cubic metres of timber yearly. About 97 per 
cent of it comes from plantation forests. Most of this 
timber comes from the radiata pine, which grows 
mainly on the North Island's volcanic plateau. Douglas 
firis the second most important timber tree. Native ev- 
ergreen trees provide less than 4 per cent of the coun- 
trys timber. The most important of these trees is the 
pinelike rimu. 

Fishing industry. The chief fish caught in New Zea- 
land's waters include barracuda, hoki, orange roughy, 
red cod, and snapper. Rock lobsters are trapped along 
many parts of the New Zealand coast. Fresh and frozen 
fish and rock lobster tails rank as important exports. In 
addition, oyster farming is growing in economic impor- 
tance. 

Trade. New Zealand's economy depends heavily on 
trade. The country’s chief trade partners are Australia, 
Great Britain and other member states of the European 
Community, Japan, and the United States. Butter, 
cheese, dried milk products, lamb, and wool make up 
about half of the value of New Zealand's exports. Efforts 
have been made to increase the variety of exports, with 
less dependence on pastoral products. Exports of in- 
creasing importance include manufactured goods, fish 
products, and forest products. The country's chief im- 
ports include iron and steel, machinery, motor vehicles, 
a scientific instruments, and electronic equip- 
mel 

Transportation and communication. New Zealand 
has an excellent road network. Almost all New Zealand 
families own a car. A railway system links the main cities. 
Air New Zealand provides international and domestic 
air services, Ansett New Zealand also provides domestic 


Sheep, N 
reared fo) 
Separatin, 


lew Zealand's most important farm animals, are 
r meat and wool. This rancher on the South Island is 
g a flock into groups for fattening and shearing. 


New Zealand 163 


air services. International airports are at Auckland, 
Christchurch, and Wellington. Ferries carry passengers, 
cars, and railway wagons between the North Island and 
the South Island. Auckland and Wellington overlook fine 
natural harbours and have the nation’s busiest seaports. 
Lyttelton, near Christchurch, is a major port on the 
South Island. 

New Zealand has about 29 daily newspapers. Auck- 
land's New Zealand Herald has the largest circulation 
among the nation’s newspapers. Almost every New Zea- 
land family owns a television set and one or more ra- 
dios. Very few households are without a telephone. 
Postal services are operated by a state-owned enter- 
prise, New Zealand Post. Two privately managed organi- 
zations compete to operate New Zealand's telephone 
and telegraph services. 
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Questions 


Who were the first people to live in New Zealand? 
What is New Zealand's greatest natural resource? 


What is an ombudsman? 


What flightless birds are native to New Zealand? 


How do most peo) 


ple on Stewart Island earn a living? 


What were the terms of the Treaty of Waitangi? 


What are New Zealand's chief farm animals? 
What is New Zealand's largest manufacturing 
Who was the first European to si 


centre? 


ight New Zealand? 
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New Zealand's history spans more than a thousand years. Maori, 
Missionaries, centre, arrived in the 1800s, Modern New Zealand, ri 


History of New Zealand 


New Zealand, History of. New Zealand was so 
named by an unknown Dutch mapmaker, after the 
Dutch navigator Abel Tasman visited the region in 1642. 
Tasman was the first European known to have visited 
New Zealand. But the land had been discovered and set- 
tled a thousand years earlier by people from eastern 
Polynesia, perhaps the Cook Islands or Tahiti. In the 
mid-1800s, descendants of these People adopted the 
name Maori, from their phrase tangata maori (ordinary 
Person), to distinguish themselves from the Pakeha (Eu- 
ropean) strangers—the British settlers then colonizing 
the country. The Maori called their country Aotearoa, 
meaning the land of the long white cloud, which some 
Maori said was the name first used by Kupe, the legend- 
ary discoverer of the land. 

In effect, the country has two histories, One is that of 
Aotearoa, where the Maori lived for a thousand years, 
largely isolated from the rest of Polynesia and out of 
Contact with the world. The other is that of New Zea- 
land, which, during the last 200 years, has been under 
European influence. New Zealand became a British col- 
ony in 1840, a self-governing dominion within the British 
Empire in 1907, and finally, an independent nation, 


The founding of Aotearoa 


Itis impossible to work out an accurate chronology 
(series of dates) for the pre-European history of New 


left, were the first inhabitants, 
right, is an independent nation. 


Zealand. In the early 1900s, S. Percy Smith, a New2 
land scholar, devised a chronology by averaging 
ogies (family trees) collected from Maori tribal elde 


Kupe in A.D. 950, rediscovered and settled by the i 
endary sailor Toi and his grandson Whatonga in 1 
and finally colonized by Maori arriving in a great fle 
canoes in 1350. Until recently, Smith's chronology’ 
included in every history of New Zealand. But it is M 
recognized that his averaging method was not ai 
and that genealogies, even when cross-checked, 5 
unreliable means of dating. Many historians now 
lieve that the great fleet was merely the creat A 
tile European imagination, though different Mao 
retain traditions of individual founding canoes. 
Because spoken history cannot provide reliable di 
some scholars have used archaeology to aid them 
their investigation of the history of the country. A 
tific method called radiocarbon dating has been 
provide reasonably accurate dates for the rene ji 
middens (piles of kitchen waste, such as shells le h 
hind after eating). Radiocarbon dates of middens yi 
shown that settlement occurred in New Zealand by A 
800, but it is unlikely that such early middens rep! a 
the sites of first Occupation. Although the Maori p! Ly: 
tion of New Zealand in the late 1700's could have dë 
scended from one canoe-load of Polynesians who 4 


rived about 800, it is unlikely that there was only one 
such voyage. There were probably several arrivals to the 
country, either accidental or deliberate. It is even possi- 
ble that there were some two-way voyages—at least be- 
fore the 1300's, when climatic changes made such voy- 
aging increasingly dangerous. The fact that the Maori 
successfully transported to New Zealand several garden 
crops, including kumara (sweet potatoes), taro (another 
root crop), and yams, as well as dogs, if not pigs or 
fowls, is evidence of deliberation in their voyaging. Nev- 
ertheless, the evidence is consistent with the theory of 
an early arrival of small numbers of East Polynesians fol- 
lowed by a period of little contact. According to the 
New Zealand archaeologist Janet Davidson, it might 
have taken about 400 years for an original population of 
100 people to have expanded to a population of 5,000. 
But afterward, the growth would have been more rapid, 
with the total population reaching an estimated 125,000 
by the late 1700's. The greater part of the early popula- 
tion was concentrated in the warmer, coastal areas of 
the North Island. The period from 1300 to 1500 has been 
seen as one of considerable expansion in the north, ac- 
companied by vigorous warfare. For more detailed in- 
formation, see Maori. 


European discovery and settlement (1642-1840) 


Tasman and the Dutch. Abel Tasman’s voyage of 
1642 was designed by the Dutch East India Company to 
fulfil several goals: to find the limits of the great south- 
ern continent; to discover new riches; and to open a 


iF 
and Aotearoa, which means the land of the long white cloud. 


The Maori lived in New Zealand some thousand years before Europeans arrived. The: 
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Maori villages were fenced off for protection. The Maori grew 
kumara (sweet potatoes) and taro (a root vegetable). 


y called the 
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route through the southern ocean to Chile. Tasman 
sailed south of the Great Australian Bight, touched on 
the south coast of Van Diemen’s Land (now Tasmania), 
and on December 13, came in sight of “a great land up- 
lifted high” (Southern Alps). He sailed northward along 
the coast, anchored in a large open bay, and made con- 
tact with the inhabitants. But the next day, four of his 
men were killed when some Maori attacked a boat. Tas- 
man described the event as “an outrageous and detest- 
able crime.” His ships opened fire and moved north- 
ward. But Tasman did not land. He left an incomplete 
chart of what he called Staten Landt, but he had failed to 
demonstrate that it was part of a southern continent, let 
alone a source of valuable trade. He reported that the 
land was peopled by dangerous “savages,” and was 
therefore best left alone. See Tasman, Abel. 

Cook's voyages. New Zealand was left alone for 127 
years after Tasman’s voyage. Then, in 1769, Captain 
James Cook, heading a British expedition to Tahiti to ex- 
amine the transit of Venus across the face of the sun, 
came south to investigate Tasman’s discovery. Cook 
treated the Maori with caution. But he was involved in 
violent confrontations with them from his first landfall at 
Turanga in Poverty Bay. Cook sailed round the two main 
islands and accurately placed New Zealand on the map, 
Proving that it was not part of a southern continent. 

He recommended the place he called Thames asa 
site for a colony and claimed New Zealand for Britain. 
Cook's favourable views of New Zealand and its people 
were hardly changed during later visits, despite the kill- 


4 


Detailed and accurate maps of the New Zealand islands were 
made by James Cook, a British navigator, 


Abel Tasman, a Dutch explorer, was the first European known 
to visit New Zealand. 


ing of a boat's crew in Queen Charlotte's Sound in 1772 
See Cook, James. 

French interest. The French, who came to New Ze 
land after Cook, were involved in even more dramatic 
conflicts with the Maori. Jean Francois De Surville an- 
chored in Doubtless Bay in December 1769, just after 
Cook had passed by. De Surville had a dispute with the 
Maori and sailed off with a captive hostage. Marion Du 
Fresne, who spent five weeks at the Bay of Islands in 
1772, quarrelled frequently with the Maori he met bea 
fore he was killed along with 24 of his crew. The ro 
Survivors gathered their forces and retaliated, killing 
least 300 Maori. The death of Du Fresne, who had hada 
naive trust in Maori as a group of noble savages, 
shocked Europeans and warned them off New Zea 
They did not resume contact for 20 years. $, 

Commerce and Christianity. When European con 
tacts were resumed with New Zealand, they came in 
largely from the British convict settlement at Sydney: 
the 1790's, Australian settlers began deep-sea whaling 
and sealing off the New Zealand coast. In addition, ki 
goes of spars and flax were taken from Hauraki Gul E 
1794 and 1795. Maori people became involved in thesi 
activities, and missionaries settled in New Zealand to 
convert the Maori to Christianity. Increases in com- y 
merce and colonization led to conflicts between the 
ropeans and the Maori, and the British government 
moved to impose law and order in the region. e 

The sealing and whaling industries. In 1791, AUS E 
lian settlers began deep-sea whaling off the New Zei 


land. 


land coast in the William and Ann. \n 1792, the Britannia 
Jefta sealing gang at Dusky Sound. The gang collected 
more than 4,500 skins to be sold in China. British, Ameri- 
can, and other sealers soon joined the Australians. 

But the seal population could not withstand the heavy 
killings, and the sealing industry soon collapsed. Seal 
colonies were almost killed off within 20 years. One ves- 
sel alone took some 60,000 skins to Sydney in 1806. But 
by the 1820's and 1830s, the seal population had recov- 
ered sufficiently to support a modest harvesting. 

The whaling industry lasted longer than the sealing 
industry. It consisted of deep-sea hunting of sperm 
whales and shore-based whaling for right whales. New 
Zealand provided ports for the whaling ships to take on 
fresh food and water. Whalers who hunted right whales 
from the shores erected buildings, established gardens, 
and married Maori women. Many of the first European 
settlements around the southern sounds and bays were 
established in this way, and the descendants of the set- 
tlers still live there. By 1840, there was a large township 
atKororareka in the Bay of Islands, with several hundred 
European inhabitants of various nationalities. In the 
south, Johnny Jones, with seven whaling stations, em- 
ployed 280 men. The Weller brothers, on the Otago 
peninsula, employed about 120. But during the 1840s, 
the whaling industry slowly declined. 

The flax and timber industries also rose and fell. 

Early attempts to treat New Zealand flax for ropes and 
cordage had little success, But from 1820, there was a 
boom in the industry caused by the Maori demand for 
muskets, the chief item of exchange. The value of flax ex- 
ports peaked in 1831, then fell off as the demand for 
muskets was satisfied. In northern ports, such as the 


Missionary settlements, such as this one at Ran: 
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Hokianga, there was a busy local shipbuilding industry 
and also a growing timber trade across the Tasman. 

Maori involvement. The Maori played an energetic 
part in the European activities. Some became whaling 
crew members or laboured at the shore camps. Others 
became sawyers or shipwrights. Many Maori women 
became companions or wives of Europeans. Maori 
chiefs, such as Te Pahi of the Bay of Islands, often visited 
Sydney. They brought pigs and potatoes back to their 
tribes, and these items became valuable items of trade. 

Occasional Maori attacks on Europeans continued to 
take place. The most notable occurred in 1809, when 
Maori attackers killed most of the crew of the Boyd in 
Whangaroa harbour. But the Maori quickly realized that 
violence would drive the Pakeha traders away. 

The Maori were more violent toward one another 
than they were toward the Pakeha. Fighting was com- 
mon between tribal groups, and those who first got Eu- 
ropean weapons, especially muskets, used them in at- 
tacks on their traditional enemies. For the first 20 years 
of the 1800's, New Zealand was the scene of bloody war- 
fare, as first Hongi Hika and other Ngapuhi chiefs from 
the north, and later Te Rauparaha from the Cook Strait 
area, attacked less well armed communities. 

The missionaries. \n 1814, Samuel Marsden, chaplain 
to the convicts at Sydney, established an Anglican mis- 
sion at Rangihoua in the Bay of Islands. He worked 
under the leadership of the British schoolteacher and 
missionary Thomas Kendall. The missionaries in New 
Zealand led a difficult existence for some years. They 
were under the control of such powerful Maori chiefs 
as Hongi Hika and were unable to make converts. But 
with the arrival of the forceful missionary Henry Wil- 


th gihoua, in the Bay of Islands, were established in 
© North Island of New Zealand during the early 1800s. 
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liams in 1823, the mission gained effective leadership, 
gradually establishing more stations around the Bay of 
Islands. By the 1830's, the mission was beginning to 
make converts. In 1823, a Wesleyan mission was estab- 
lished at Whangaroa. But it was abandoned four years 
later and reestablished at Mangungu on the Hokianga 
Harbour. In 1838, much to the dismay of the British Prot- 
estant missionaries, a French Catholic mission was es- 
tablished at the Hokianga under Bishop Pompallier. 

The missions continued to expand in the 1830's. The 
Anglicans established new stations down the east coast, 
while Wesleyan stations were established down the 
west coast. This rapid expansion indicates that the Maori 
were being converted to Christianity in large numbers. 
But, as historians have pointed out, that conversion was 
largely superficial and was undergone by Maori for 
their own reasons. One important reason was that the 
missions, with their monopoly on the printing press, 
provided the Maori with the key to literacy. Moreover, it 
was largely Maori converts—many of them freed slaves 
from other tribes—who carried Christianity from the Bay 
of Islands to other areas. Often, the European mission- 
ary had merely to bless a conversion already carried out. 
By 1840, all Maori tribes had been touched to some ex- 
tent by Christianity. The schooling of the Maori in Chris- 
tianity and their trust in the Protestant missionaries were 
to be of great significance when the British moved to 
take over New Zealand as a colony. 

British intervention. The expansion of commerce and 
Christianity in New Zealand caused an increasing 
amount of European colonization. Shore-based whalers, 
traders, and missionaries formed settled communities, 
Missionaries usually brought wives along and were 
soon raising large families. The other Europeans—Pake- 
ha-Maoris as they were called—often married women 
from local Maori communities. There was much trouble 
between the mission and ordinary Europeans, particu- 
larly at the Bay of Islands, where the missionaries disap- 
proved strongly of the drunkenness and lawlessness in 
the whaling settlement of Kororareka. Missionaries such 
as Henry Williams acted as peacemakers between war- 
ting Maori tribes. But some Pakeha-Maori traders made 
such warfare worse by trading in muskets. A notorious 
case was that of a Captain Stewart, who, for a load of 
flax, transported Te Rauparaha and his warriors to 
Akaroa, where they slaughtered a hundred of the local 
Ngaitahu in 1830. An attempt to prosecute Stewart in 


Important dates 

1642 Tasman visited New Zealand. 

1769 Cook circumnavigated New Zealand. 

1772 Du Fresne was killed at Bay of Islands. 

1791 Sealing and whaling began off New Zealand coast, fol- 
lowed by trade in flax and timber, 

1814 Marsden established a mission at Bay of Islands, 

1819 Hongi Hika initiated musket wars. 

1833 Busby was appointed British resident. 

1835 Northern Maori chiefs signed a Declaration of Inde- 
pendence. 

1839 Wakefield sent land-buying expedition for New Zealand 
Company; British government instructed Hobson to ne- 
gotiate with the Maori. 

1840 British annexed New Zealand. 

Population 


1840 Maori: about 100,000; Europeans: 2,000. 


Sydney failed for lack of evidence. Such incidents high- 
lighted the need to impose law and order. Thus far, the 
British had maintained that New Zealand was “not within 
His Majesty's Dominions,” as an 1817 statute put it. Al- 
though later acts of 1823 and 1827 provided that British 
offenders were to be tried in Sydney, that legislation 
was ineffective, as the Stewart case demonstrated. In 
1833, James Busby was sent to the Bay of Islands to 
serve as British resident. But the resident had authority 
without power. He had neither police nor troops and 
had to fall back on moral persuasion. in 1835, Busby 
tried to bolster his authority by summoning a Maori As- 
sembly at Waitangi. The assembly issued a Declaration 
of Independence and appealed for British protection. 
The British government recognized Maori independ- 
ence and promised protection, but it soon became evi- 
dent that the British could only protect the Maori by ne 
gotiating away their independence. 

In the late 1830s, a large number of European colo- 
nists arrived in New Zealand, mostly from Australia. By 
1840, their number had risen to about 2,000. During this 
time, the British government also feared French and 
American intervention in New Zealand. But, in fact, the 
main threat of intervention came from British citizens. In 
1837, the colonial theorist Edward Gibbon Wakefield 
formed the New Zealand Association to promote British 
colonization of the country. In 1838, the association was 
transformed into the New Zealand Company. At the end 
of 1838, the British government decided to appoint Cap: 
tain William Hobson as a consul in New Zealand, with 
authority to negotiate with Maori chiefs to persuade 
them to give up their territories. There was considerable 
delay in drawing up Hobson's final instructions. Before 
Hobson could depart, Wakefield learned about the in 
structions and sent out his own land-buying expedition 
under his brother William. To conceal his real purpose, 
Wakefield created a myth that his expedition was neces 
sary to save New Zealand from the French. But he did 
speed up Hobson's departure. See Wakefield, Edward 
Gibbon. 


The colonial period (1840-1852) 


The Treaty of Waitangi. Hobson arrived in Sydney 
on Jan. 29, 1840. Governor Gipps issued a proclamation 
that extended the boundaries of New South Wales to in 
clude New Zealand and appointed Hobson lieutenant 
governor. Hobson then issued a proclamation to stop 
the buying of land in New Zealand. He travelled to the i 
Bay of Islands, where, with the help of Busby, he drafte 
a treaty between the Maori and the British government 
Under its terms, the Maori ceded (gave up) control an 
authority over their lands in return for property owner” 
ship, rights as British subjects, and British protection. 
Henry Williams translated the treaty into Maori, and it 
was discussed with the Maori at Waitangi on Feb. 5, 
1840. Forty-five of the Maori signed the treaty the next 
day. During the next few weeks, copies of the treaty 
were taken around the country by Hobson's officials oa 
missionaries and were signed by some 500 Maori. Mo 
of the chiefs of the coastal tribes signed. Most of the 
chiefs of the inland tribes did not. By May 21, Hobe 
thought he had enough signatures to proclaim Britis es 
sovereignty over the North Island, But, because his He 
sengers had not returned from the South Island and 


Maori chiefs signed the Trea i 
ty of Waitangi in 1840. The treat 
made New Zealand a British colony. i % 


Wa anxious about the activities of a French company at 
$ St he declared sovereignty over the South Island 
nes Cicada p cooks discovery. For more detailed in- 
n the Treat itangi i 
Treaty of ty of Waitangi, see Waitangi, 
fon colony. Hobson began his administration in 
ane, of Islands, But he soon shifted the seat of gov- 
de to Auckland, where a thriving European settle- 
Ni “a on the strip of land between the Waite- 
iadi Manukau harbours. In 1841, a charter was 
ales Separating New Zealand from New South Wales 
ai? it a crown colony. As governor, Hobson 
iattand eda small Executive Council, made up of him- 
ee senior officials, and a Legislative Council, made 
The is same people plus three nominated colonists. 
ans lonists demanded self-government, though they 
Still outnumbered by the Maori. 

Wa lad Zealand Company, formed by Wakefield, 
1840, fia in New Zealand during this time. In January 
ks F fore Hobson arrived in New Zealand or there 

ition mee of William Wakefield's land-buying expe- 
Wellin e first New Zealand Company settlers arrived at 
atge ee where Wakefield claimed to have bought 
Re Re land. The company’s title was disputed by 
caitipany se and the land was unsurveyed. Some of the 
settlem y settlers were sent on to Wanganui. In 1841, a 
in ie was established at New Plymouth in Taranaki. 
ies Racer company settlement was established at 
a, n both cases, there were land disputes with the 

. In 1843, a party of Nelson settlers, commanded 
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Important dates 
1840 


Treaty of Waitangi was signed and New Zealand was 
annexed as a British colony; New Zealand Company set- 
tlement was established at Wellington. 


1841 Plymouth Company was established at New Plymouth, 
1842 Nelson settlement was established. 

1845 Northern war began. 

1848 Otago settlement was established. 

1850 Canterbury settlement was established. 

1852 Constitution Act established a central government and 


six provinces. 
Population 
1852 Maori: about 60,000; Europeans: 30,000, 


by Captain Arthur Wakefield, clashed with Te Rauparaha 
and the Ngatitoa over land at Wairau. A total of 22 Euro- 
peans and 4 Maori were killed. Later, clashes occurred 
in the Hutt Valley and at Wanganui. But the land dis- 
putes were eventually resolved, more land was bought, 
and the colonists gradually settled on their land. 

Heke’s Revolt. In the mid-1840s, land troubles in the 
south were overshadowed by a war in the north. At the 
Bay of Islands, Hone Heke, the first chief to sign the 
Treaty of Waitangi, became disillusioned with the way in 
which the governor's exercise of authority was diminish- 
ing his chiefly power. He decided to destroy the symbol 
of the governor's authority by cutting down the flagstaff 
at Kororareka. He defeated the troops who were sent to 
protect the town, and then destroyed the town. British 
troops were brought in from New South Wales. Many 
were killed and wounded in attacking Heke's pa (forti- 
fied village) at Puketutu and Ohaeawai before the British 
gained the upper hand by capturing Ruapekapeka pa. 

Colonization proceeded rapidly from the late 1840's, 
as offshoots of the New Zealand Company looked to the 
South Island. The small Maori population—about 2,000, 
spread along the coasts—and the large, open plains 
made the South Island particularly attractive to the colo- 
nists. Many farmers from Australia brought sheep to 
New Zealand. New Zealand Company settlers from Nel- 
son and Wellington joined the rush. But the main push 
came from two new settlements established in the 
South Island. The Otago Association, formed by Thomas 
Burns and William Cargill, both elders of the Free 
Church of Scotland, established a settlement at Dunedin 
in 1848. In 1850, the Canterbury Association, formed by 
leading Anglicans in England, established a settlement 
at Christchurch. 

Within 10 years, the New Zealand Company and its 
offshoots had established six settlements and had 
brought more than 15,000 colonists to New Zealand. By 
1851, the European population had reached 26,707, with 
a third of the colonists in Auckland and other northern 
settlements and the rest in settlements to the south. 

Constitution. In 1852, the country was granted a 
Constitution that recognized the scattered and diverse 
nature of the European settlements. It called for a cen- 
tral government, the General Assembly, made up of a bi- 
cameral legislature (two-house parliament). The legisla- 
ture consisted of a House of Representatives, whose 
members were elected by men witha certain small 
amount of property, and a nominated Legislative Coun- 
cil. There were also six provincial governments— for 
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British soldiers attacked the 
Heke in 1845 and forced him to surrender, 


Auckland, Taranaki, Wellington, Nelson, Canterbury, 
and Otago—each with elected superintendents and 
councils. 


The provincial period (1852-1876) 


Provincialism and colonization. The first provincial 
superintendents and councils were elected in 1853, a 
year ahead of the first General Assembly. The provincial 
governments thus gained an initiative over the central 
government that lasted 20 years. Southern politicians re- 
sented taking the perilous sea journey to Auckland for 
sittings of the General Assembly. Their main interest 
was in carving up the South Island into farms, 

Most colonists were British, though a few were from 
continental Europe. These included Germans who went 
to Nelson, Scandinavians who settled in the Seventy- 
Mile Bush between the Wairarapa and Hawkes Bay, and 
Bohemians who settled at Puhoi, north of Auckland. In 
Taranaki, the Maori were reluctant to part with land, 
thus limiting further settlement. 

The New Zealand Wars (1860-1872). Government 
attempts to buy land often divided Maori tribes into 
land-holding and land-selling factions, Fighting soon 
broke out between these groups. In north Taranaki, a 

feud over the Waitara block of land led to bloodshed. In 
1859, the Governor of New Zealand, Colonel Gore 
Browne, offered to buy from the land-selling faction. 

The sale was resisted by a group led by Wiremu Kingi, 
and by the bulk of the Atiawa tribe. Military law was de- 
clared, and troops occupied the land. When Kingi’s sup- 
porters resisted, war began. Other Taranaki tribes 
joined Kingi, as did volunteers from Waikato, where in 


pa (fortified village) of the rebellious northern Maori chief Hone 


1858 a Maori king had been elected to halt Jand sal 
The fighting engulfed much of Taranaki. In 1863, 
spread to Waikato when about 10,000 British and 
colonial troops began a series of assaults on Maori 
along the Waikato River. The Maori fought bravely, 
flicting heavy casualties on the British, particularly 
Rangiriri. But after a heroic defence of Orakau, they 
were defeated. The fighting then spread to the Bay 
Plenty when the British forces attacked the Maori i 
allies at Gate pa. The British suffered a humiliating de 
feat there before gaining revenge at Te Ranga. This 
the last major battle of the New Zealand Wars, and m 
of the British regiments were withdrawn. 
But the conflicts were far from over, though they 
were mainly fought on the European side by the lo 
colonial army and loyal Maori. The wars were pror 
longed by two factors. One was the confiscation 
from the rebel Maori, which provoked them into 
perate resistance. The other was the appearance in 
of a religious cult, known as Hau Hau, from which : 
Maori drew divine inspiration to continue their stru 
Fighting continued on the west and east coasts. The 
the Hau Hau forces were gradually worn down, the 
Maori cause was revived by two gifted guerilla i 
Titokowaru in south Taranaki and Te Kooti in Povel K 
Bay. These leaders inflicted some stunning defeats 
the colonial forces before they themselves were 
the run. The campaigns against Te Kooti took the co f 
nial forces into the bush-clad Urewera country. Fighti 
continued on a small scale until 1872. Te Kooti was — 
never captured. He eventually took refuge with the 
Maori king in what became known as the King Coum 


The king himself symbolically laid down his arms in 
1881. Te Kooti was pardoned two years later. Mean- 
while, much of the conquered and confiscated territory 
was occupied by military settlers or sold to ordinary col- 
onists, Beyond settled areas, forts were staffed by armed 
constabulary. In Taranaki, 1,500 soldiers were sent to 
Parihaka in 1881 to arrest Te Whiti, a Maori prophet who 
had organized passive resistance to the occupation of 
confiscated land on the Waimate plains. 

There were some peaceful means to colonization. In 
1862, the Crown's right to buy Maori land ahead of all 
other buyers was abolished. Thereafter, settlers bought 
land directly from Maori owners named by a Native 
Land court. Tribes that had remained loyal through the 
war, such as the Ngatikahungunu of Hawkes Bay, were 
the first to lose their land by this process. But they were 
also the first to gain British rights and privileges, such as 
electing four Maori members to the lower house. 

Wool and gold. The South Island, unaffected by the 
northern wars, developed rapidly. In the 1850s, the tus- 
ae country of the Canterbury plains and the foothills 
; Southern Alps was rapidly taken up for pastoral 

uns. Merino wool provided the country with its first im- 
petant exports. The pastoralists became a new squat- 
kera (class of wealthy landowners}. They dominated 
i po itical and social life of the colony until their 

ealth was threatened by depression late in the 1800's. 
os 1860, a rich alluvial goldfield was discovered in 
prone by the Tasmanian prospector Gabriel Read. The 
folie was soon invaded by eager diggers, mainly 
bna e largely worked-out Victorian fields. From Ga- 
ae Suly the diggers moved on to the rich lodes of 
ree n otago. Otago was quickly transformed from a 

Bites aS Free Church settlement into the most popu- 
also and prosperous province in the colony. Canterbury 
Tali more especially with the discovery of 

On its west coast in 1864. Auckland also shared in 
in sarang when gold was discovered at the Thames 
ik though here the alluvial gold was soon worked 

and the richest lodes were found in quartz seams. 
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Te Whiti, a Maori prophet, 
above, was arrested by British 
soldiers at his village of Pari- 
haka, /eft, for his opposition 
to European settlement in Ta- 
ranaki. 


The biggest profits went not to the individual diggers— 
soon to become mine labourers—but to the creators of 
mining companies. But it was not until the cyanide proc- 
ess was developed in the 1890's that mining in the Coro- 
mandel ranges was to have its most enduring period of 
prosperity. In the South Island, individual diggers were 
also gradually displaced by dredges used to extract the 
last of the alluvial gold. 

Gold did not replace wool as the leading export until 
the 1860. But it did bring more colonists to the country 
than did the New Zealand Company and its offshoots. 
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Gold miners at the Coromandel goldfield were depicted by the 


artist Charles Heaphy in 1852. 
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Important dates 


1853 
1854 
1856 


Provincial councils and superintendents were elected, 
General Assembly was elected. 

Responsible government was conceded, except for 
Maori affairs. 

Taranaki War began; gold rush began in Otago. 
Waikato war began. 

Vogel proposed immigration and public works policy. 
New Zealand Wars ended. 

Vogel abolished the provincial governments. 


1860 
1863 
1870 
1872 
1876 


Population 


1874 Maori: 47,330; Europeans: 297,654. 


The diggers profoundly altered the social structure of 
the population. They eventually formed the basis of a 
working class, though politics continued to be domi- 
nated by the commercial and farming middle class. 

Indeed, governments in the provincial period were 
merely shifting groups of the ruling commercial and 
farmer class. E. W. Stafford, a Nelson farmer, formed the 
first stable ministry in 1858, But it was destroyed by the 
New Zealand Wars in 1861. Later ministries were reshuf- 
fled as politicians squabbled over the costs and spoils of 
the wars. The colonial politicians tried to avoid paying 
the cost of British troops. Only when the British govern- 
ment forced the issue by withdrawing most of the 
troops in 1864 were the colonists prepared to accept a 
self-reliant ministry under Frederick Weld. Even that 
ministry hoped to pay the costs of war with confiscated 
Maori land and from British loans. 

The continued war expenditures and, before long, de- 
clining returns from exhausted gold deposits, gradually 
affected New Zealand's economy. By 1869, the colony 
was entering a depression, and a bold vision was 
needed to set it on the road to recovery. 

That vision did not come from the gentry but from an 
upstart, Julius Vogel, a London-born businessman. He 
became colonial treasurer in 1869 and, in 1870, boldly 
proposed to borrow 20 million New Zealand dollars 
Overseas to promote immigration and the construction 
of trunk roads and railways in both islands. He hoped to 
repay the loans from increased revenue and by reserv- 
ing crown land for future sale. It was a heady specula- 
tion that caught the imagination of the country and 
quickly replaced a depression with a boom. Ironically, 
Vogel's scheme destroyed the provinces he had origi- 
nally defended. The provinces refused to set aside the 
reserves of land required to pay the loans, and in 1876, 
Vogel abolished the provincial governments. 


Continuous ministry and the long depression 
(1876-1890) 


Vogel's loan-induced boom was bound to end in a re- 
cession because it set off a bout of land speculation and 
did not immediately increase production. It was fol- 
lowed by a long depression that lasted for 20 years. 

The conservative Vogel-Atkinson ministry, which had 
held office most of the time since 1869, was defeated in 
1877 by a fragile coalition of provincialists and liberals, 
The coalition was led by ex-governor Sir George Grey. 
Though Grey introduced some constitutional reforms, 
including votes for all adult men and triennial (three- 
year) parliaments, he was unable to spirit away the de- 


pression. Grey survived an election, but he was defeated 
in the House in 1879, and the “Continuous Ministry’ yas 
reformed under Sir John Hall. His treasurer, Harry Atkin. 
son, began a policy of cutting back on spending, Butthe 
country wanted a return to Vogel's “magic.” In 1884, } 
Vogel was able to form a new government with Sir John 
Stout, one of Grey's former liberals. But this time Vogel 
was unable to borrow New Zealand out of depression, 
He was involved in a land scandal, and the ministry fell 
in 1887. It was replaced once more by Atkinson and cut- 
backs. 

Although the depression showed little sign of lifting, 
changes were already taking place that were to have 


Important dates 

1877 Grey formed a liberal ministry. 

1879 Grey was defeated and Hall reformed the Continuous 
Ministry. i 

1882 First shipment of refrigerated produce was sent to Brit 
ain. 

1884 Vogel formed a ministry with Stout. 

1887 Atkinson reformed the Continuous Ministry. 

Population 


1886 Maori: 43,927; Europeans: 576,524. 


long-term effects on the economy. The most notable 
was the introduction of refrigeration, which allowed 
New Zealand's primary products to be transported to 
Britain. In 1882, Thomas Brydone of the New Zealand 
and Australia Land Company arranged a shipment of 
frozen meat and dairy produce to Britain. The New Zea 
land Shipping Company began a regular shipping serv- 
ice with refrigerated vessels. Farmers, dependent on 
wool, hides, and tallow, now had a new export market in 
frozen mutton and beef. Dairy farmers, formerly re- 
stricted to a small local market, could now export their 
butter and cheese. Chains of freezing works and coop: 
erative dairy factories owned by the farmers were built 
to supply the new export markets. 


The Liberal era (1890-1912) 


In 1890, the election of a reorganized Liberal Party n 
by John Ballance began a new era in New Zealand li 
tics. Previously, governments had been unstable coall- 
tions of largely provincial interests. But the Liberals 
were to become the first nationwide political party. 
Though they were also a coalition, their bonds were 2 
based on class rather than on regional interests. Ove 
years, the party won a succession of elections, origina? 
by sponsoring radical (basic) reforms, and later by 5€ 
ing rural conservatism. Their unbroken reign in office 
was a new development in New Zealand politics. st 

The party's radical reforms were confined to the H. 
two terms in office. During this time, important cons 
tional reforms were made, including granting won 
the right to vote. A number of radical labour laws we" 
also instituted, generated by William Pember Reeves: 
They included an arbitration act, which virtually emi 
nated strikes for more than 10 years and was to remal 
at the centre of New Zealand's industrial relations for 
Most of the 1900's. The Liberal legislation gained Nee 
Zealand a reputation as a “social laboratory,” and ove 
seas observers came to study, to applaud, and only 
rarely to criticize. 


There were also some grounds for satisfaction over 
race relations. Throughout the 1800's, the Maori popula- 
tion had been declining. But the 1901 census revealed 
an increase that continued uninterrupted in the 1900's. 

Though the Liberals made much of their achievement 


Important dates 


1890 Liberals won the election. 

1893 Votes for women were granted. 

1898 Old Age Pensions Act was passed. 

1912 Reform government was elected to office. 


Population 
1911 


Maori: 52,723; Europeans: 1,005,585. 


inthe Maori field, they also had to please their rural 
supporters. In the North Island, that meant acquiring 
Maori land for European settlement. Richard Seddon, 
who had beaten the radical Reeves for the premiership 
in 1893, soon saw that the farmers had no sympathy for 
the changes favoured by city people. The only notable 
piece of social legislation after Reeves left the govern- 
ment in 1894 was the Old Age Pensions Act of 1898— 
and even that was not much in advance of similar legis- 
lation in Europe, Seddon died in 1906. His successor, Sir 
Joseph Ward, lacked Seddon’s popularity. An opposing 
Reform Party, led vigorously by William Fergusson Mas- 
sey, gained power in 1912. 


The Reform and United eras (1912-1935) 


World War 1 (1914-1918). In 1912, Massey captured 
power because he had gained the support of most rural 
and urban middle-class voters. In 1913, there were 
strikes in the mines and on the waterfront, holding up 
the export of farm produce. At the gold-mining centre of 
Waihi, one miner was killed with a police baton. In Wel- 
lington, farmers rode into town and were enrolled as 
special constables to break the strikes of the water- 
siders, But attention was soon diverted from civil strife 
at home to the war heating up overseas. 

World War | played a significant role in New Zea- 
land's emerging nationhood. In one of the first actions of 
the war, New Zealand troops occupied German Samoa. 
New Zealand then made a massive contribution to the 
war in the Middle East and Europe. Some 120,000 New 
Zealand troops went to war—more per head than any of 
the Allied nations. These soldiers took heavy casualties: 
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Important dates 


1914 
1915 


New Zealand entered World War |. 

‘Anzacs landed at Gallipoli; Reform and Liberal parties 
formed a wartime coalition. 

Reform won the election. 

United defeated Reform. 

United/Reform coalition reduced wages, salaries, pen- 
sions. 

New Zealand pound was devalued by 25 per cent. 
Labour won the election. 


1919 
1928 
1931 


1933 
1935 


Population 


4936 Maori: 82,326; Europeans: 1,491 A84. 


One in eight was killed. Initially, New Zealanders volun- 
teered with reckless enthusiasm. But the flow slowed as 
the casualties mounted, and in 1916, the government in- 
troduced conscription. 

On April 25, 1915, New Zealand and Australian 
troops, known as Anzacs, formed the main body of Al- 
lied troops who were landed on the Gallipoli peninsula. 
The action proved to be a heroic but ultimately fruitless 
attempt to take the Dardanelles from the Turks. The Al- 
lied troops were withdrawn at the end of the year, but 
Gallipoli—and especially the Anzac landing—have re- 
mained as one of the most important events in the his- 
tory of New Zealand. See Anzac. 

Later, New Zealand troops were sent to France, 
where they were involved in some of the heaviest fight- 
ing of the war. The New Zealand forces included a 
Maori battalion that made a significant contribution to 
the war, fighting at Gallipoli and in France. 

During the war, Massey decided that a coalition gov- 
ernment would help unite the country in its war effort. 
He formed a government from his own Reform Party 
and the Liberal Party, his chief opposition. The Labour 
Party remained in opposition. 

After the war, the Reform and Liberal parties with- 
drew from their coalition government to fight the 1919 
election. Reform won comfortably. When Massey died 
in 1925, Gordon Coates, an energetic and able ex- 
serviceman from North Auckland, again led Reform to 
victory. 

Coates's government had to grapple with some deep- 
seated economic problems. A postwar boom had col- 
lapsed in 1921. Dairy and meat prices rose and fell, then 
collapsed altogether with the onset of the world depres- 
sion in 1929. During this time, the government pushed 


ew Zealand soldiers, together with Australian troops, 
at Anzac Cove at Gallipoli, Turkey, in 1915. 


formed the main body of the force that 
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ahead with public works, particularly with the building 
of railways in the remote parts of the North Island. 

Developments in technology include the motorcar 
and the milking machine. Electricity rapidly expanded 
through the construction of hydroelectric schemes. 
Radio began in New Zealand with broadcasts from IYA 
in Auckland in 1925. 

In 1928, the Reform, United (previously Liberal), and 
Labour parties had another three-way contest. The 
United Party was led by Sir Joseph Ward, who promised 
to spirit away the depression by borrowing 140 million 
New Zealand dollars for an enlarged public works pro- 
gramme. United emerged from the election as the larg- 
est party, but needed Labour's support to govern. 

The depression. The depression deepened after the 
crash of the New York Stock Exchange in 1929, Ward's 
government could not raise the 140 million New Zea- 
land dollars loan and was forced to cut back on spend- 
ing. In 1932, there were riots in the main cities. In 1933, 
unemployment reached 81,000—12 per cent of the work 
force. Some unemployed people were given jobs on im- 
portant public works. But others were required to do 
jobs of little use because the government only granted 
unemployment benefits with work. 

By contrast, the Labour Party appeared to have some 
remedies for the depression. Their finance spokesman, 
Walter Nash, promised to absorb unemployed workers 
by expanding public works. In the 1935 election, Labour 
gained a stunning victory, winning 53 seats. 


The first Labour government (1935-1949) 


Social welfare measures. The first Labour govern- 
ment was led by Michael Joseph Savage, who drew his 
socialism from Christian humanitarianism rather than 
Marxism. Bob Semple was put in charge of public 
works, and he embarked on an ambitious programme of 
road and hydroelectricity construction. Relief wages 
were raised, and a 40-hour week was introduced. A 
comprehensive state housing programme was started. 
The government guaranteed the prices of farm produce. 
The Reserve Bank was nationalized. Later, the largest of 
the trading banks, the Bank of New Zealand, and the 
largest internal airline, Union Airways Ltd., were nation- 
alized, as were private radio broadcasting stations. 

In 1938, after another substantial victory at the polls, 
Nash introduced a series of social welfare reforms, They 
included a comprehensive superannuation scheme for 
old-age pensioners and medical and child benefits, 

World War Il (1939-1945). When Britain declared war 
on Germany in 1939, New Zealand Prime Minister Sav- 
age said “where Britain goes, we go,” and declared war. 

Once again, New Zealand's war effort was concen- 
trated on the Middle East and European arenas. New 
Zealand again introduced conscription to maximize the 

war effort. A New Zealand Expeditionary force was des- 
patched to Egypt and then to Greece, where it suffered 
heavy casualties in an unsuccessful attempt to resist the 
German advance. The Allied troops were evacuated to 
Crete, where, under the command of the New Zea- 
lander Major General Bernard Freyberg, they almost re- 
pelled a massive German airborne attack. Many of the 
Allied troops were evacuated and regrouped in Egypt, 
where, at El Alamein, they eventually turned the tide 
against German Field Marshal Erwin Rommel's Afrika 


Corps. The New Zealanders, including a new Maori Bat. 
talion, formed a vital segment in Sir Bernard Montgom. 
ery's British Eighth Army, as that army swept across 
North Africa and fought its way up the Italian peninsuk, 
Some New Zealand pilots fought with distinction in 
the Battle of Britain. The New Zealand cruiser Achilles 
took part in the disabling of the German battle cruiser 
the Graf Spee on the River Plate. But, unlike Australia, 
New Zealand did not pull its troops back from the Mid 
dle East when Japan entered the war and moved menc 
ingly southward—although in 1942, a Third Division of 
the Army was recruited to fight in the Pacific. Instead, 


Important dates 
1936 


Labour introduced guaranteed prices for farm produce 
and increased wages and benefits. 

Labour introduced comprehensive social security. 
New Zealand entered World War II against Germany. 
1941 New Zealand entered the war against Japan. 

1949 National Party won the election. 


Population 
1945 Maori: 100,044; Europeans: 1,747,697. 


New Zealand relied on the American navy and marines 
to ward off the Japanese. About 48,000 U.S. troops were 
stationed in the country by 1943. 

Unemployment disappeared as men went to war and 
women to work on farms and in factories. Nash intro- 
duced a rationing of petrol, clothing, and some items of 
food. After the war ended in 1945, these controls be- 
came increasingly unpopular. The opposition Natio 
Party, led by Sidney George Holland, called the controls 
“socialist regulation.” The Labour Party narrowly won the 
1946 election. It held office only because of the four 
Maori seats, which was called the Maori mandate. But 
the National Party won in 1949. 


National dominance (1949-1972) 


The early years of the Holland government were 
marked by industrial conflict. In 1951, Holland con- i 
fronted striking wharf labourers by deregistering their 
union and recognising a new union formed by scab v 
(strike-breaking) workers. New Zealand came clase 
olence. But, after 151 days, the strikers were defeated, 
and Holland won a snap election. st 

In 1957, a new National leader, Keith Holyoake, lo 
narrowly to the Labour Party. But the National Party d 
turned to office under Holyoake in 1960. Holyoake Pa 
sided over a prosperous period for more than 10 ye 
It was only when he was replaced by his deputy, m lost 
Marshall, just before the 1972 election, that Nationa 
to the Labour Party led by Norman Kirk. 


1938 
1939 


Important dates 
1951 


Waterfront strike led to a state of emergency and elg 
toral victory for National leader Holland. 

Labour won the election. 

National was returned to office. fi 
New Zealand signed Limited Free Trade Agreem 
Australia. 

1967 Decimal currency was introduced. 

1972 Labour was returned to office. 


Population 
1972 Maori: 235,938; Europeans: 2,720,320. 


1957 
1960 


1965 nth 


New Zealand since 1972 


The 1960's were relatively untroubled years for New 
Zealand. By contrast, the 1970's and 1980s were years of 
economic uncertainty, unemployment, and social ten- 
sion. In 1974, Maori demonstrated their discontent in a 
Land March to Wellington. In 1975, National Party leader 
Robert Muldoon made use of the Labour stand against 
South Africa's policy of apartheid (segregation of ethnic 
groups) to win the election campaign. In 1984, Muldoon 
was defeated by the Labour Party, led by David Lange. 
The new government instituted an antinuclear policy 
that brought it into conflict with the United States. The 
policy prohibited nuclear-armed or nuclear-powered 
warships from entering New Zealand ports, and in 1986, 
the United States announced that it would no longer 
guarantee New Zealand's security under the ANZUS de- 


Important dates 


1974 
1975 
1981 
1982 


Oil prices increased, causing soaring inflation. 

National won the election. 

Springbok tour divided the country. 

New Zealand signed Closer Economic Relations Agree- 
ment with Australia. 

The United States declared that New Zealand was no 
longer a member of ANZUS. 


1986 


Population 
1991 Maori and Europeans: 3,434,949. 


fence treaty. Under the treaty, Australia and New Zea- 
land continue to cooperate. 

- In 1984, the Labour government implemented radical 
changes to reform the New Zealand economy. Key sec- 
tors of the economy were deregulated, trade tariffs low- 
ered, government enterprises privatized, and a goods 
and service tax was introduced. The New Zealand dollar 
was also floated, resulting in a considerable devaluation. 

By 1990, the radical changes had resulted in little suc- 
cess, The new National government, headed by Jim Bol- 
ger introduced major reforms in government spending 
and the labour market. The welfare system was severely 
cut back. The Employment Contracts Act was introduced 
to deregulate the labour market. Although these policies 
were not popular, and the National Party's majority very 
small, improved economic activity during 1993 helped 
the National Party win another general election. 

At the 1993 election, a national referendum was held. 
Voters agreed to replace the first-past-the-post system 


a a preferential voting system. See Preferential vot- 
g. 
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A. The Treaty of Waitangi D. Heke’s Revolt 
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B. The New Zealand Wars (1860-1872) 
C Wool and gold 
vV. ae ministry and the long depression (1876- 
1890) 
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B. After the war 
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Questions 
When did the Maori discover New Zealand? 
What plants and animals did the Maori take to New Zealand? 
What was the purpose of Tasman’s voyage in 1642? 
How did Cook prove that New Zealand was an island? 
What industry helped to establish the first European settle- 
ments? 
Why was the life of the missionaries very difficult at first? 
What were the terms of the Treaty of Waitangi? 
When were women granted the right to vote in New Zealand? 
Where did the troops known as Anzacs fight in 1915? 
What was the result of New Zealand's antinuclear policy? 
Newark (pop. 275,221; met. area pop. 1,824,321), is the 
largest city in New Jersey, U.S.A. and one of the nation’s 
leading centres of manufacturing and transportation. 
Newark lies on Newark Bay at the mouth of the Passaic 
River, about 16 kilometres west of New York City. 
Blacks make up about 60 per cent of Newark's popula- 
tion. The city also has many people of Italian, Portu- 
guese, and Puerto Rican descent. The production of 
drugs and chemicals is Newark's leading industry. 


Newark lies on the west bank of the Passaic River, rear, where 
the river flows into Newark Bay. 
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Newark and Sherwood (pop. 103,400) is a local gov- 
ernment district in Nottinghamshire, England. It includes 
the towns of Newark and Southwell and part of Sher- 
wood Forest. Agricultural products from the district in- 
clude wheat and barley. The chief industries are brew- 
ing, engineering, quarrying, and the production of 
clothes and roller bearings. Newark has the remains of a 
castle built in the 1100's. Southwell's minster is of the 
same date. 

Newbery, John (1713-1767), was an English publisher 
and bookseller. He is famous in the history of children’s 
literature as the first person to print and sell books for 
children. He published A Little Pretty Pocket-Book (1744) 
and Goody-Two-Shoes (1765) and many other little vol- 
umes bound in “flowery gilt,’ a colourful paper from the 
Netherlands, 

Newbery’s bookshop, The Bible and Sun, was in St. 
Paul's Churchyard, London. He was the friend and pa- 
tron of Oliver Goldsmith, Samuel Johnson, and many 
other literary people of his day. Goldsmith portrayed 
him in his novel, The Vicar of Wakefield (1766). It is be- 
lieved that Goldsmith wrote some of the quaint penny 
books published by Newbery. These little books are 
now highly prized. Thomas Babington Macaulay, a fa- 
mous English essayist of the 1800s, called Newbery the 
“friend of children.” 

Newbery was born in Berkshire. The Newbery Medal 
was named after him (see Newbery Medal). 

See also Literature for children (The 1700s); Mother 
Goose. 

Newbery Medal is an annual award given to the au- 
thor of the most distinguished contribution to American 
children’s literature published in the preceding year. 
The award was established and endowed in 1921 by 
Frederic G. Melcher, chairman of the board of R. R. 
Bowker Co., publishers of the Library Journal and Pub- 
lishers’ Weekly. He named it after John Newbery, an 
English publisher and bookseller. Melcher also founded 
the Caldecott Medal. This award is presented annually 
to the illustrator of the outstanding children's picture 
book of the preceding year. 

See also Newbery, John; Caldecott Medal. 
Newbolt, Sir Henry (1862-1938), an English poet and 
author, is best known for his poem “Drake's Drum,” in- 
cluded in his collection of ballads, Admirals All (1897), 
He published two other collections of ballads, Songs of 
the Sea (1904) and Songs of the Fleet (1910). Newbolt 
was born in Bilston, West Midlands. 

Newbury (pop. 136,400) is a rural local government 
district in Berkshire, England. Farmers in the area grow 
cereals and market garden produce and raise sheep. 
The market town of Newbury, with its nearby race- 
course, lies on the River Kennet. The Kennet and Avon 
Canal, much favoured for pleasure cruising, crosses the 
district. Newbury’s industries include marine engineer- 
ing and computer equipment manufacture. Bradfield in- 
dependent school is in the district. Places of interest in- 
clude Beedon, Eastbury, Greenham, Hungerford, 
Lambourn, and Pangbourne. 

See also Berkshire. 

Newcastle (pop. 293,368) lies on the estuary of the 
Hunter River, 160 kilometres north of Sydney, Australia. 
It is one of the largest cities in New South Wales. The 
City of Newcastle has an area of 215 square kilometres 


and its population includes 129,490 people living in 18 
suburbs. The urban (metropolitan) area covers more 
than 958 square kilometres. More than 30 suburbs lieto 
the south and southwest of the city in the City of Lake 
Macquarie, which is the fastest growing part of the 
Newcastle area. 

Rich coal fields were discovered in the Hunter Valley 
in 1797. The first export from the colony was a shipment 
of this coal, sent to Bengal in 1799. The availability of 
coal attracted heavy industry to the area, and led to the 
subsequent development of the Port of Newcastle. 

The city has good education facilities at primary, sec- 
ondary, and university levels. In 1989, the University of 
Newcastle, established in 1951, amalgamated with the 
Hunter Institute of Higher Education and Newcastle 
Conservatorium of Music. Newcastle also has a wide 
network of technical and further education colleges. 

Newcastle has the largest regional art gallery in Aus- 
tralia. An annual spring festival called the Mattara has 
cultural and sporting activities, which last a week. A 
maritime museum is housed at historic Fort Scratchley. 
A regional museum and science centre was built to 
commemorate Australia’s bicentenary in 1988. 

Broken Hill Proprietary Co. Ltd. first established its 
steelworks at the Port of Newcastle in 1915. Newcastle is 
now the headquarters of its steel rod and bar products 
division. An aluminium smelter, opened in Tomago in 
1984, now produces one-third of Australia’s aluminium. 
Other heavy industry includes engineering and fabrica- 


Broken Hill Proprietary operates steelworks in Newcastle 
The company uses iron ore from South Australia and Weste 
Australia. 


tion, lead and zinc smelting, and shipbuilding and re- 
pair. Newcastle's economic base also includes food 
processing, electronics, chemicals, glass, ready mixed 
concrete, and textile and clothing products. 

About 15 per cent of Newcastle's workforce are em- 
ployed in secondary industry. Primary industry, which 
includes agriculture, mining, and fishing, also employs 
about 15 per cent of the workforce. But most of the 
workforce are employed in service occupations such as 
the professions, commerce and finance, transport, edu- 
cation, tourism, and building. 

The port of Newcastle is the economic and trade cen- 
tre for the Hunter region and much of northern New 
South Wales, Major exports include aluminium, coal, 
iron and steel, wheat, and woodchips. 

Newcastle's climate is temperate. The average daily 
summer temperature ranges from 19° to 26° C, and from 
9" to 16° C in winter. Average annual rainfall is about 105 
centimetres. 

The Pacific Highway links Newcastle and Sydney. Both 
the New England Highway and the Pacific Highway link 
Newcastle with Brisbane. An uninterrupted dual carri- 
ageway from Wahroonga to Hexham is due for comple- 
tion in 1993, and will reduce travelling time between 
Sydney and Newcastle to two hours. 

Newcastle is linked to Sydney by electrified rail line, 
while nonelectrified rail line extends north along the 
coast and to the northern tablelands. Train and bus serv- 
ices provide local suburban transport. Commercial 
flights operate from Williamtown and Pelican airports. 

Newcastle is serviced by one commercial FM, and 
four commercial AM, radio stations, as well as three 
community service stations; one commercial television 
station, and television stations run by the Australian 
Broadcasting Corporation and Special Broadcasting 
Service, and a daily newspaper, The Newcastle Herald. 

Government. Two local government councils admin- 
ister the Newcastle area. The Newcastle City Council 
Consists of a lord mayor and 12 aldermen. It provides 
Municipal services, such as roadbuilding and recreation. 
lake Macquarie City Council administers much of the 
Outer metropolitan area. 

Gases In 1797, Lieutenant John Shortland sighted 
ie Hunter River while searching for escaped convicts. 
ang discovered coal deposits, and as a result of his 
Teog Governor Philip King surveyed the area. In 
OS made an unsuccessful attempt to form a 
ement. In 1804, a new penal village was established. 
ei remained a place of secondary punish- 
mal r convicts until 1823. Coal and timber were the 
Agrie oe of the settlement. In 1828, the Australian 
Rte ural Company acquired the sole rights to work 
Ri Ee This action attracted workers, and the 
ite oe steadily. The monopoly was challenged 
inthe ag and with the subsequent growth of mining 

New Os, Newcastle experienced rapid expansion. 

e was incorporated as a municipality in 1859. 
on ing in 1871, the small colliery townships that 
Eee around it were made municipalities. Ten of the 
1938 “ake were amalgamated with Newcastle in 
he, orm the Greater City of Newcastle. 
gic a between Sydney and Newcastle was 
Works in 1889. In 1915, Australia’s first large steel- 
, Operated by the Broken Hill Proprietary Co. Ltd., 
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began production at Newcastle, and the city became a 
major industrial centre. Newcastle also became one of 
the largest ports in Australia. The State Dockyard was 
established within the port, at Carrington, in 1941. In the 
1950s, the State Department of Public Works began re- 
claiming swampy land and developing industry and port 
facilities in Kooragang Island in the Hunter River oppo- 


- site the steelworks. In the 1970s and early 1980s, the 


city's industry and trade continued to expand as massive 
coal reserves in the Hunter Valley were exploited. 

On December 28, 1989, an earthquake struck New- 
castle and claimed 12 lives. 

Newcastle, Duke of (1693-1768), was prime minister 
of Britain during most of the Seven Years’ War (1756- 
1763), During the war, the British Empire was greatly ex- 
tended in North America and in India. 

Thomas Pelham was the son of an East Sussex land- 
owner. In 1711, when he succeeded to the estate of his 
uncle John Holles, he changed his name to Pelham- 
Holles. In 1712, he succeeded his father as Baron Pel- 
ham. In 1714, he supported the Act of Settlement, which 
established the Hanoverians on the British throne. 
Shortly afterwards, Pelham-Holles was created Duke of 
Newcastle. He was secretary of state for 30 years. He 
succeeded his brother, Henry Pelham, as prime minister 
in 1754, In 1756 and 1757, Newcastle was replaced as 
prime minister by the Duke of Devonshire. But he then 
returned to office and was prime minister until 1762. 
Newcastle-under-Lyme (pop. 117,400) is a local gov- 
ernment district in Staffordshire, England administered 
from the town of Newcastle-under-Lyme. The district is 
situated on the North Staffordshire coalfield and to the 
west of the area of the Potteries. Many people who live 
in the district are employed in the coal-mining and pot- 
tery industries. The district also includes Keele Univer- 
sity. Newcastle-under-Lyme is so named because the 
town was under (near) the former Lyme Forest. 
Newcastle upon Tyne (pop. 263,000) is a local gov- 
ernment district and city in the county of Tyne and 
Wear, England, It is located at the main road and rail 
crossings of the River Tyne. It developed as a commer- 
cial, heavy engineering, and shipbuilding centre. 

The city centre lies between the River Tyne and the 
Town Moor, a bare open space. Much of the centre was 
laid out in the mid-1800s, with dignified roads and 
buildings. Grey Street, the finest street in the city, con- 
tains the porticoed Theatre Royal. Other important 
buildings include St. Nicholas’s Cathedral, built mostly 
in the 1300s; All Saints’ Church, designed in the mid- 
1700s; and the Old Assembly Rooms, completed in 
1776. The University of Newcastle received its charter in 
1963. It was formerly part of Durham University. 

The Romans built a bridge at Newcastle, at a point 
where a swing bridge now stands. They called the place 
Pons Aelius after the bridge. It was a station on Hadrian's 
Wall. The Roman camp stood on the ground now occu- 
pied by remains of the castle—a keep dating from the 
1170's, and the Black Gate, the castle gatehouse. Both 
the keep and the gatehouse are now museums. Parts of 
the city walls, dating from the reign of Edward Il, re- 
main. The city was besieged in 1644, during the Civil 
War. Charles | was held a prisoner there in 1646. 

In 1980, an underground railway system opened in 
Newcastle. It is called the Metro. 
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Newcombe, John (1944- _), an Australian tennis 
player, won the Wimbledon singles title in 1967, 1970, 
and 1971. He won the United States singles title in 1967 
and 1973. He was a member of successful Australian 
Davis Cup teams in 1965, 1966, 1967, and 1973. New- 
combe also won the Wimbledon doubles in 1965, 1966, 
1968, 1969, 1970, and 1974. He won the Australian sin- 
gles in 1973 and 1975. He was born in Sydney. 
Newcomen, Thomas (1663-1729), an English inven- 
tor, built the first commercially successful steam engine 
in 1712. His steam engine was used widely in Europe 
and throughout Great Britain's coal-mining regions to 
remove water from mines. It remained popular for over 
60 years until the Scottish engineer James Watt devel- 
oped a greatly improved steam engine. 

Newcomen was born in Dartmouth. While selling 
metal tools, he learned of the difficulty of pumping 
water from tin mines. After several years of experiments, 
Newcomen developed an engine that used air pressure 
as its driving force. Water was injected into a large 
metal cylinder filled with steam, condensing the steam 
and creating a vacuum. The weight of the atmosphere 
then pushed a piston to the bottom of the cylinder, pull- 
ing up the pumps connected to the piston and raising 
water. The engine worked automatically. To sell his en- 
gines, Newcomen formed a partnership with inventor 
Thomas Savery, who had a patent on a different device 
that raised water from mines. 

Later Newcomen engines were huge, with cylinders 2 
metres in diameter and more than 3 metres long. They 
could pump over 13 million litres of water a day. 

See also Steam engine (History; picture: Thomas 
Newcomen’s steam engine); Hooke, Robert. 
Newfoundland (pop. 568,349) is Canada’s newest 
province. It includes the island of Newfoundland and 
the coast of Labrador, a part of the Canadian mainland. 
Newfoundland became a province of Canada in 1949. St. 


Memorial University, lo- 
cated in St. John’s, is New- 
foundland’s only university, 
The school was founded in 
1925 as Memorial University 
College and began granting 
degrees in 1950. 


John’s is the capital and largest city of Newfoundland. 
This bustling city ranks among the oldest communities 
in North America. Cod, salmon, and other fishes thrive 
along Newfoundland’s shores. j 
St. John’s, on the Avalon Peninsula, is Newfoundlands 
capital and largest city. Corner Brook is Newfoundlands 
only other city. 
Newfoundland dog is one of the largest and strong- 
est breeds of dog. Male Newfoundlands weigh about 65 
kilograms. Females are slightly smaller. Newfoundlands 
have a thick double coat that protects against all types 0! 
weather. The most common colour is black, often witha 
patch of white on the chest, chin, or toes. These dogs 
also may be grey, brown, or white with black markings. 
No one knows exactly when the Newfoundland was ; 
developed. The breed was used for heavy work, bot o 
land and in water. Early steamships and sailing vessel a 2 
frequently included a Newfoundland as a crew member. 
These dogs are still known for their work in the water 
and their tendency to help swimmers in distress. They 
have large, webbed feet and are good swimmers. f 
Newfoundlands are eventempered, intelligent, an 4 
confident. Their patience, playfulness, and protective 
ness make them excellent companions for children. 
See also Dog (picture: Working dogs). a. 
Newgate Prison, a London jail, was England's mat 
criminal prison for over 700 years. It was torn down da 
1902, after years of protest about its shameful condi = 
The prison originally was part of London's West ep 
entranceway to the city. West Gate was rebuilt an K $ 
named Newgate in the 1100's. Prisoners were held n 
room above the entranceway. Newgate was rebuilt ad 
again about 1423. But the Great Fire of London damag 
it in 1666, and its condition grew steadily worse. wee! 
Prisoners died because of overcrowded rooms, pg 
food, and such contagious diseases as jail fever or 
Women, children, and debtors lived with hardene 


criminals in Newgate Prison. Few reforms were adepted 
until the 1800. After 1815, debtors were held else- 
where. After 1847, only people awaiting trial were kept 
at Newgate. 

Newham (pop. 200,200) is a borough in Greater Lon- 
don. The borough includes the former boroughs of East 
Ham and West Ham, the western part of Barking, and 
the part of Woolwich north of the River Thames. The 
borough includes part of London's docklands, which un- 
derwent extensive redevelopment during the 1980's and 
early 1990's. 

Newman, John Henry Cardinal (1801-1890), be- 
came a convert to the Roman Catholic Church in 1845, 
and was made a cardinal in 1879. Before his conversion, 
he had distinguished himself as a scholar and a 
preacher of the Church of England at Oxford University. 
In 1833, he joined the movement within that church to 
rid it of political domination and to ground it more 
firmly in traditional beliefs (see Oxford Movement). The 
movement helped strengthen the established church, 
but Newman shocked his fellow reformers when he 
joined the Roman Catholic Church. In 1846, he became a 
Catholic priest. 

Newman was born in London. For most of his life as a 
Catholic, he lived in Birmingham as rector of an oratory, 
a group of men devoted to prayer and studies. He was 
considered one of the great thinkers of the 1800s. 

Cardinal Newman's autobiography, the Apologia pro 
Vita Sua (1864), was an answer to an attack upon him by 
Charles Kingsley, an Anglican minister and author. 
Among Cardinal Newman's many lectures is “The Idea of 
a University’ (1852). The Grammar of Assent (1870) was 
his answer to religious scepticism. Newman also wrote 
the words of the hymn “Lead, Kindly Light.” 

Newman, Paul (1925- _), an American actor, won 
fame for his action roles and convincing character 
Studies in films. He portrayed outsiders or rebels in 
many of his films. Newman won the 1986 Academy 
Award as best actor for his performance in The Color of 
Money, 

Newman was born in Cleveland and studied acting at 
Kenyon College, Yale University, and the Actors Studio. 
He made his Broadway 
debut in Picnic (1953) after 
appearing in several televi- 
sion dramas. Newman's 
first film was The Silver 
Chalice (1955), He gained 
stardom in Somebody Up 
There Likes Me (1957). 
Newman's other films in- 
clude The Hustler (1961), 
Hud (1963), Harper (1966), 
Hombre (1967), Cool Hand 
Luke (1967), Butch Cassidy 
and the Sundance Kid 
(1969), The Sting (1973), 

Slap Sh 

ri ot (1977), Absence 
of Malice (1981), and The Verdict (1982). Newman also 
“th on Broadway in Sweet Bird of Youth (1959). 
S a directed Rachel, Rachel (1968) and The Effect 
Both eg Rays on Man-in-the-Moon Marigolds (1 972). 
mi ti ese films starred his wife, the Academy Award 

nning actress Joanne Woodward. 


Paul Newman 
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Newmarket is a town in Suffolk, England, famous as 
the centre of British horse racing and breeding and as 
the headquarters of the Jockey Club. See Suffolk. 
Newport (pop. 129,900) is a local government district in 
Gwent, Wales, centred on the town of Newport. The 
town has extensive port facilities. Its industries include 
metalworking, engineering, and the manufacture of 
chemicals and electrical equipment. Newport town has 
a Norman cathedral and the remains of a Norman castle. 
Nearby is the site of a Roman settlement at Caerleon. 

Newport is also the name of many other places in the 
United Kingdom. There is a Newport in Shropshire and 
another on the Isle of Wight. See Wales. 

Newry and Mourne (pop. 82,237) is a local govern- 
ment district in Northern Ireland, situated in the south- 
east of the province. The town of Newry is in view of the 
Mourne Mountains. Newry's industries include textile 
production, meat processing and packing, and bacon 
curing. Quarries produce granite in the district. The 
most important crop is potatoes. Newry also has port fa- 
cilities. Greencastle is the site of a castle built in 1261. 
Rostrevor, a sheltered spot, grows Mediterranean 
plants. See Northern Ireland. 

News media. See Journalism. 

News service is an organization that collects and dis- 
tributes news. Many newspapers and television and 
radio stations rely on news services for national and in- 
ternational news. Few papers and stations can afford 
their own national and foreign correspondents. News 
services developed from organizations set up in Europe 
during the 1820s and 1830's to provide economic news 
to private clients. News services were once known as 
wire services because they sent their reports by wire to 
printing devices called teletypewriters. 

News services have reporters stationed in major cit- 
ies throughout the world, These companies, also called 
news agencies or press agencies, transmit the news 
gathered by their reporters and others to newspapers 
and other news organizations that pay for this service. 
The news text and photographs are sent by satellite, or 
wire. Television and radio stations also subscribe to 
news services for news summaries written to be broad- 
cast by local announcers. 

All subscribers to a news service receive the same 
stories, with a few differences for regional events and 
such specialized news as financial and sports items. 

The major news services include the Associated Press 
(AP) and United Press International (UPI) of the United 
States, Reuters of the United Kingdom, Tass of Russia, 
Agence France-Presse of France, and Xinhua of China. 

Some large newspaper groups with their own staff of 
national and foreign correspondents operate a form of 
news service sometimes called a news syndicate, These 
papers sell subscribers stories that appear in the publi- 
cations themselves, Other news services, called feature 
syndicates, provide various materials, including col- 
umns of health advice, humour, and political opinion; 
editorial cartoons; and crossword puzzles. 

Television news services furnish visual world cover- 
age for televised news. These companies send news- 
casts and filmed or taped segments of news events to 
member television stations. 

See also Associated Press; Reuters; Tass; United 


Press International. 
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Newspaper 


Newspaper is a publication devoted chiefly to pre- 
senting and commenting on the news. Newspapers pro- 
vide an excellent means of keeping well informed on 
current events. They also play a vital role in shaping 
public opinion. 

Newspapers have certain advantages over the other 
major news media—television, radio, and news maga- 
zines. For example, newspapers can cover more news— 
and in much greater detail—than can television and 
radio news bulletins. News magazines concentrate on 
the chief national and international events of the preced- 
ing week. But daily newspapers report local as well as 
national and international news on a day-to-day basis. 

A large daily newspaper provides a great variety of in- 
formation. News stories cover the latest developments 
in such fields as government, politics, sports, science, 
business, and the arts. Other news stories report crimes, 
disasters, and special events of human interest. Editori- 
als and columns of opinion comment on controversial 
issues. Informative feature articles examine a wide range 
of subjects, including fashion, health, and child care. 
Comic strips, advice columns, and other entertainment 
items also appear regularly in most daily papers. 

Producing a daily newspaper requires great speed 

and efficiency. Reporters, editors, and photographers 
work under the constant pressure of deadlines. A large 
daily also employs many other workers, including ad- 


The news room of a big-city newspaper hums with activity as the editorial staff hurries to pre- 
pare stories on the day's events. These writers and editors are using special computer terminals to 
enter their stories into the newspaper's electronic editing system. 


vertising salespeople, artists, librarians, printing-press i 
operators, and truckdrivers. The entire staff must op@ 
ate as a well-drilled team if the papers are to reach 
homes and newsstands on schedule. } 

This article describes the kinds, organization, prod 
tion, and business operations of newspapers. It then 
traces the history of newspapers. 


Kinds of newspapers 


Newspapers are printed on coarse paper called a 
newsprint. There are two major sizes of newspapers 
standard and tabloid. A standard-sized newspaper has L 
pages that measure about 38 by 58 centimetres. The ) 
pages of a tabloid are about half that size. BE 

The standard and tabloid sizes are both used in pú if 
lishing all types of newspapers. The three main kin “a 
papers are (1) daily newspapers, (2) weekly newspaPe”” 
and (3) special-interest newspapers. al 

Daily newspapers print world, national, and we 
news. They also carry editorials, opinion columns; 
ture articles, and entertainment items. Big-city daii 
print many stories on social and political issues, suc 
the quality of schools and the efficiency of governme! 

Many dailies are morning papers, others are a 
noon papers, and a few publish around the gee n 
large cities, many morning papers publish severa E 
editions—the first one in early evening and the last a d 
in the early morning. Similarly, many afternoon papel 
publish from early morning to late afternoon. 

In some countries, additional features and 


more ad- 


ae staff of a small weekly newspaper may consist of only 
i ie editor and a few assistants. Together, they do all the work, 
rom gathering and writing the news to printing the paper. 


vertising make Sunday newspapers much larger than 
weekday editions. Numerous Sunday papers have spe- 
cial sections on such topics as entertainment, finance, 
and travel. They may also include a Sunday magazine, a 
guide to television programmes, and coloured comics. 
Pe newspapers, in general, serve much 
ras er areas than daily papers and publish news ofa 

fe k personal nature. In small communities, most peo- 
a now one another and take great interest in the ac- 
He of their friends and neighbours. Weddings, 
iene and deaths are major news items. A fire or traffic 
isis rei front-page coverage. Weeklies also report 

s of local business and politics. Most weekly news- 
pi Hes do not carry national or world news. 
6 pecakinterert newspapers print news of concern 
Taare aes Many large companies and trades 
aa s publish newspapers for their members. Newspa- 
ea Printed in foreign languages serve foreign-born 
esidents in big cities. 


The staff of a newspaper 


Pes number of people needed to produce a newspa- 
onl i ries greatly. The smallest weekly papers may have 
VA to 3 workers, who do everything from writing the 
i an selling advertising space, to running the press. 
met r weeklies employ 10 to 30 people. The largest 
poa dailies have more than 1,000 employees. 
the A ff of a large metropolitan daily is headed by 
stat of isher, who in some cases owns the paper. The 
Of such a paper is divided into three main depart- 
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ments: (1) the editorial department, (2) the business de- 
partment, and (3) the mechanical department. 

The editorial department is responsible for the 
news and features that the paper prints. The head of the 
department is called the editor in chief, executive editor, 
or simply editor. The editor in chief must have a thor- 
ough knowledge of all phases of newspaper work and 
know how to deal with people well. 

A managing editor helps the editor in chief direct the 
members of the editorial staff. Under the managing edi- 
tor are assistant managing editors and news editors. 
Other editors are responsible for news in certain areas. 
For example, most large dailies have a city editor, a sub- 
urban editor, and a foreign editor. The various sections 
and departments of the paper, such as the sports, arts, 
and financial sections, also have an editor of their own. 
Each editor supervises a staff of reporters, writers, and 
other workers. Some editors, such as the sports and fi- 
nancial editors, may write a daily column in addition to 
their supervisory duties. 

The editor in chief directs a staff of editorial writers, 
as well as the news staff. In many cases, the publisher 
helps to guide these writers. Thus, a newspaper's edito- 
rials often express the views of the publisher. Metropoli- 
tan dailies also employ special columnists to write col- 
umns of humour, advice, or general information. 

Large newspapers provide special facilities to assist 
the editorial staff. For example, a library keeps copies of 
past stories and pictures as well as such resources as al- 
manacs and encyclopedias. In addition, artists and pho- 
tographers need special facilities to do their work. A 
newspaper must also have a photo lab where pictures 
can be processed speedily. 

The business department tries to ensure that the 
paper makes a profit. A business manager heads the de- 
partment with the help of an advertising manager, a cir- 
culation manager, and a promotion manager. The adver- 
tising manager directs a staff that sells advertising space 
to shops, manufacturers, and other businesses as well 
as classified ads to individuals and firms. The circulation 
manager supervises the distribution of the newspaper 
by carriers, newsstands, and mail. The promotion man- 
ager develops ways of drawing attention to the paper to 
attract new readers and new advertisers. The business 
department also has accountants and bookkeepers to 
handle the financial records. 

The mechanical department prints the newspaper. 
A production manager directs the department's opera- 
tions. Some workers set the type, and others arrange the 
stories, photographs, and advertising to make up the 
pages. Still other workers produce the printing plates 
from which the newspaper is printed. The printing-press 
operators lock the plates on the presses and print the 
papers. Mailroom personnel assemble the papers and 
turn them over to the circulation department. 


How newspapers are produced 


Gathering the news is the first step in the produc- 
tion of a newspaper. A paper gets the news it prints 
from two main sources: (1) its own reporters and (2) 
news services. ind 

Reporters use interviews, research, and investigative 
techniques to gather information for their stories. They 
must have well-developed “news judgment’ to sort out 
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important stories from those that have little public inter- 
est. 

A newspaper employs several kinds of reporters. 
Many reporters cover a speciality. Some speciality re- 
porters are assigned to particular buildings, including 
police stations and the criminal courts. Other reporters 
cover a particular subject, such as science, education, or 
consumer affairs. Certain other reporters cover any 
story to which they are assigned or which they find on 
their own. A general assignment reporter may assist a 
speciality reporter if too many stories break on a topic 
for one person to handle. 

The news staff of a big-city newspaper also includes 
investigative reporters and stringers. Investigative re- 
porters search out and expose political corruption or 
other wrongdoing. They may work weeks or months to 
get a story or a series of stories. Stringers do not work 
full time for the newspaper but occasionally turn in a 
story. Stringers for big-city newspapers may have a per- 
manent job with a regional newspaper or a small radio 
station. 

The largest papers have foreign correspondents in 
the major cities of the world, such as London, Paris, 
Moscow, Washington, and Tokyo. But not even the larg- 
est newspapers can afford to have reporters in all the 
major cities. As a result, newspapers depend on news 
services or wire services for at least part of their na- 
tional and foreign news. Each news service has hun- 
dreds of reporters in various countries. The news serv- 
ices transmit news reports and photographs to news- 
paper offices over a teleprinter and telephoto system, or 
via satellite (see Telephoto; Teleprinter). Major news 
services include Agence France-Presse in France, Reu- 
ters in the United Kingdom, Tass in Russia, and Associ- 
ated Press (AP) and United Press International (UPI) in the 
United States. 

Many papers also get news from news syndicates. A 
news syndicate is owned by a newspaper or chain of 
newspapers with a large staff of reporters around the 
world, A syndicate distributes to its clients many stories 
that it prints in its own paper or papers. 

Writing and editing stories. Some reporters write 
their own stories, but many stories are written by sub- 
editors. Subeditors do not rewrite material but get the 
facts, usually by telephone, from a reporter and assem- 
ble them into a story. Subeditors may also make many 
phone calls themselves to gather additional information 
for stories. In writing a news story, reporters or subedi- 
tors begin by giving the important facts in the first para- 
graph, which is called the /ead. They then present the 
details in the rest of the space given to the story by the 
news editor. 

The completed story goes to a copy editor, who 
checks it for accuracy and writes a headline for the 
story. The copy editor may also change the wording in 
places to make the story more readable, and must cut 
material from the story if it is too long. 

Many newspapers use computerized editing systems. 
With these systems, writers and editors use video dis- 
play terminals (VDTs) instead of typewriters and pencils. 
A VDT consists of a typewriterlike keyboard with an 
electronic screen attached. As a reporter or subeditor 
types out a story on the keyboard, it appears on the 
screen. Special keys enable the writer to make correc- 


tions, insert information, and rearrange sentences or 
paragraphs. The completed story is stored in the com- | 
puter's memory banks. At a touch of a button, a copyed | 
itor can call up the story and edit it on a VDT like the } 
one used by the writer. VDT's are sometimes also called | 
cathode-ray tube terminals (CRTs). | 
Preparing editorials and features. Each day, a 
newspaper's editorial writers meet and select the topics 
for forthcoming editorials or /eaders. They also decide 
what viewpoint to take in the editorials. Unlike a news 
story, an editorial expresses an opinion and tries to 
sway readers to that way of thinking. ; 
Feature writers prepare stories on any subject they 
think would interest the newspaper's readers. Common 
types of feature articles include interviews with famous 
entertainers, stories on unusual organizations, and de- 
scriptions of places to visit. Newspapers also get feature 
material from feature syndicates, which resemble news 
syndicates. Feature syndicates provide such items as 
cartoons, comic strips, crosswords, and columns on 
gardening, financial matters, and other subjects. 
Setting the type for all the stories, editorials, and 


| 
feature articles is a big job. Some newspapers use metal | 


type—small pieces of metal with raised letters on top. 
However, an increasing number of newspapers are 
using photographic type, which consists of photo- 
graphic images of letters. 

Newspapers that use metal type set the type on a Li 
notype or a similar machine. The Linotype produces full 
lines of type, called s/ugs, by pouring molten metal into 
moulds of each letter. After each slug hardens, it drops 
into a tray called a galley. See Linotype. 

Photographic type is produced by a method called 
photocomposition. Newspapers use several kinds of 
photocomposition machines, which produce “galleys of 
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Banner is the top headline on page 1. 

Beat is a news field to which a reporter is regularly assigned, 
such as consumer affairs or criminal courts. 

Byline is the name of the writer of a news story, feature article, 
or special column. In most cases, it appears just beneath the 
headline. 

Copy means the manuscript of any news matter prepared for 
typesetting. 

Dateline refers to the line at the beginning of a news story that 
tells where and, in some cases, when the story originated. 

Deadline is the time limit for a certain stage in preparing mate- 
rial for a particular edition. 

Edition means any issue of the newspaper. Large newspapers 
issue several editions during the day or night. 

Extra is an edition of a newspaper published at a time other 
than a scheduled regular edition. 

Lead is the opening paragraph of a news story. In most cases, it 
summarizes the important information in the story. 

Masthead includes the title of the newspaper and the names of 
the publisher and principal editors. In most cases, it appears 
on the editorial page. 

Scoop refers to a story obtained by a newspaper without the 
pewtecge of its competitors. A scoop is also called an exclu- 
sive, 

Squib means a brief story that is unimportant from a news 
standpoint and is used chiefly to fill space. 

Subhead is a short heading used to break up the paragraphs of 
along news story. 


type on photographic paper.The most modern photo- 
composition machines are linked to computers that de- 
termine the spacing between words and how to hy- 
phenate words that are continued on the next line. See 
Photocomposition. 

Making up the pages. After the type has been proof- 
read, it goes to a worker who makes up, or lays out, the 
pages. The worker follows the news editor's rough lay- 
Out of where the stories and pictures should appear. To 
pe up a page of metal type, a worker inserts the gal- 
eys of type and engravings of the illustrations into a 
metal frame to produce a type forme. To make up a 
oe of photographic type, the stories, ads, and illustra- 

ons are pasted up on a plastic sheet. The made-up 
Pages are then used to make printing plates. 
By, inting the paper. Newspapers use one of two 

h ote methods—/etterpress or offset lithogra- 
A, n letterpress, the printing plates have a printing 
i ace raised above the background area. In offset li- 
in graphy, which is often called simply offset, the print- 

g surface is on the same flat level as the nonprinting 
l With either method, newspapers are printed on 
fina: presses, which have cylinders to hold curved 
as ake plates, But before the printing can begin, work- 

To ust produce the printing plates. 
an make a printing plate from a page of metal type, 
ive ct first make a mould of the type forme, using a 
fetal i cardboardlike paper. They then pour molten 
Bled this mould to make a curved printing plate 
te a stereotype. Newspapers use stereotypes for let- 

pee Printing. 
oe is step in producing a printing plate from pho- 

is p ic type is to photograph the pasted-up page- 

è Te produces a negative of the entire page. 
lite some ls then placed on a thin metal or plastic 

right i a light-sensitive coating and exposed to 
ight. The light passes through the transparent 
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(image) parts of the negative and hardens the coating 
under these parts. The other parts of the negative block 
the light, and the coating under them remains soft. 
Workers rinse the plate to wash away the soft, unex- 
posed parts. Only the hard image remains. 

Newspapers can use photographically produced 
plates with either letterpress or offset printing. For let- 
terpress, the plates must be placed in an acid bath to 
etch away a bit of the background and leave the image 
area slightly raised. Stereotypes are then made from the 
etched plates. For offset, the exposed plates are chemi- 
cally treated in such a way that the coated image areas 
will accept ink and the blank background areas will 
repel ink. Printers mount these offset plates directly on 
the printing press. Offset printing enables a newspaper 
to skip the etching and stereotyping steps. It is thus 
faster than letterpress and requires fewer workers. 

After all the printing plates have been made and 
mounted on the press, the press goes into action. A roll 
of paper is drawn through the press, receiving the print 
of all the plates. At the farther end of the machine, the 
paper is cut into sheets and folded into pages. For more 
information on printing, see Printing and Photoengrav- 
ing and photolithography. 

Business operations 


Newspapers earn about two-thirds of their income 
from the sale of advertising space. Most newspapers get 
the rest of their income from sales of the paper. The syn- 
dication of news stories or features provides additional 
revenue for some large papers. A newspaper's advertis- 
ing department handles the sale of ads (advertisements), 
and the circulation department manages the distribution 
and sales of the paper. 

Advertising, on average, fills about 60 per cent of 
the space in most newspapers of the world, Papers sell 
much of this space to local businesses and individuals. 
National firms buy the rest. 

Newspapers carry two forms of advertising—display 
ads and classified ads, Most display ads include illustra- 
tions and may be as large as two full pages. Newspapers 
have a staff of artists and layout personnel to help pre- 
pare these ads. Classified ads appear in a separate sec- 
tion of the paper. Most consist of a few lines of print 
and advertise such things as used cars, job openings, 
and property for sale or rent. 

The advertising manager directs division supervisors, 
who have charge of various kinds of advertising, such as 
advertising for car dealers, department stores, and su- 
permarkets. Each division supervisor has a staff of sales 
representatives who sell ads to businesses. Workers in 
the classified-ad department sell ads over the telephone. 
They also help people to write their classified ads. In ad- 
dition to a local advertising staff, many newspapers have 
sales representatives in other cities. 

Circulation. The distribution of newspapers is a 
complex operation. After the papers come off the press, 
conveyor belts carry them to the mailroom. Most of the 
papers are wired into bundles. The rest are addressed 
for mailing. The bundles of papers travel down chutes 
to the loading dock, where trucks are waiting to carry 
them to newsstands and distribution centres. 

The circulation manager oversees the distribution of 
papers and works with the promotion manager to try to 
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How a newspaper The methods used in producing newspapers vary. Since the 1960's, many papers have modernized 
is produced their production facilities. The pictures on this page show the methods used by one daily paper. 


Editing the stories is the task of copy editors. In the photo- Setting the type is done by photocomposition machines, 
graph above, a copy editor uses a video display terminal (VDT) which produce galleys of type on photographic paper. Comput 
to make changes in a story and prepare it for typesetting. ers automatically determine the spacing between words. 


Making up the pages involves pasting up the stories ona plas- Making the printing plates. The negatives are placed ona 1 
tic sheet. This “paste up” is then photographed to produce a metal or plastic plate with a light-sensitive coating. They are & 
negative, which is used to make an engraved plate. posed to a bright light, which forms a hard image on the plate. 


Printing the paper. After all the printing plates are in place, a Freshly printed newspapers are carried by conveyor 
roll of paper is drawn through the press. A device on the press the mailroom. There they are bundled and then sent to 
cuts the printed paper into sheets and folds them into pages. ing dock, where delivery trucks are waiting. 


increase the number of readers. Supervisors of city 
sales, suburban sales, and home delivery work under 
the circulation manager. District circulation supervisors 
look after sales in various areas of the city or suburbs. 
Newspaper delivery boys and girls also make up an im- 
portant part of the distribution system. 


Newspapers around the world 


American newspapers are generally the bulkiest in 
the world. Many papers in other countries have no 
more than 8 or 10 pages, devoted mainly to political and 
governmental affairs, with only a few ads and features. 

Sweden leads the world in newspaper readership 
with about 572 copies sold daily for every 1,000 people. 
Other countries with high newspaper readership in- 
clude Japan, Germany, and Finland. In general, circula- 
tions are large in industrialized nations. Poverty and illit- 
eracy restrict readership in developing countries. 

In most nations, the government controls to some ex- 
tent what newspapers may publish. Freedom of the 
press exists mainly in English-speaking nations, in most 
countries of Western Europe, and in Israel and Japan. 
See Freedom of the press. 

In Africa and the Middle East, the governments of 
most nations maintain tight control over what appears in 
the press. Israel has the only truly free press in that part 
of the world, and even the Israeli government strictly 
controls military news. South Africa claims to have a free 
press, but in reality many laws restrict freedom of the 
press there. In addition, some South African newspa- 
Pers practice self-censorship to avoid government inter- 
ference in their operations. Most Arab countries have 
laws that allow government officials to censor news be- 
fore publication. In Egypt, the government owns all the 
Newspapers, including A/ Ahram of Cairo, which is the 
Most influential paper in the Arab world. 

In Asia, Japan and China have the most highly devel- 
Oped press systems. Japan's leading newpapers—Asahi 
Shimbun, Mainichi Shimbun, and Yomiuri Shimbun— 
Circulate nationally. Each publishes a Tokyo edition and 
Several regional editions. Asahi Shimbun has the largest 
i lation of any paper in the world—more than 11 mil- 
aa pipes per day. China's largest newspaper is Ren- 
4 bao (People's Daily) of Beijing, the official paper of 

e Chinese Communist Party. 

A In India, about 2,000 daily newspapers are published 
ct e than 80 languages. They have a total circulation 
influ out 17 million. The English-language press remains 
ae Daily papers such as the Times of India, the 
Mi Ben. Express, the Hindu, and the Statesman circulate 

Au among the urban middle classes. g 
4 aes Australia has 22 daily newspapers, with 
fi, ined circulation of more than 3.5 million. The 
Bie important papers are published in the various 

he he particularly in Sydney and Melbourne. 
Beck known are the Sydney Morning Herald, the 

fä abaini and the Sun News Pictorial (Mel- 
as Bs . In 1964, a national paper called The Australian 

Pine: Itis published simultaneously in Mel- 

Nae Perth, Brisbane, and Townsville. 
Brean: ealand has 34 daily newspapers, with a total 
Bozon of about 1 million. The best known are the 
to a land Herald (Auckland), The Dominion Wel- 

n), the Auckland Star, and the Star (Christchurch). 
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Europe. The people of the British Isles are among the 
world’s keenest newspaper readers. Britain and the Re- 
public of Ireland have fewer daily papers than many 
countries but these papers have bigger circulations 
(numbers of copies sold) than those of almost any other 
country. Britain and Ireland, with a total population of 
about 60 million, have about 120 daily papers. Sunday 
newspapers have a circulation of several million. Re- 
gional daily papers have circulations ranging from 
about 10,000 to nearly 300,000. 

Britain has 10 national daily papers. They are the Daily 
Express, the Daily Mail, the Daily Mirror, the Daily Tele- 
graph, The Guardian, The Independent, The Sun, The 
Times, the Financial Times, and Today. Ireland has three 
national papers—the /rish Independent, The Irish Press, 
and The Irish Times. 

Before World War II (1939-1945), most newspapers in 
France were associated with some political party or spe- 
cial-interest group. Each of these papers wrote its news 
from a particular political viewpoint. Today, the Commu- 
nist paper L Humanité is the only party paper witha 
wide circulation in France. Other French papers have 
political leanings, but they report news from a basically 
neutral point of view. Some French newspapers, such as 
the Paris papers Le Figaro and Le Monde, provide excel- 
lent coverage of the arts. Other French newspapers that 
are widely circulated include L Aurore, France-Soir, and 
Le Parisien Libéré. All these newspapers are published 
in Paris. 

In 1990, before German reunification, Western Ger- 
many had a total of 356 daily newspapers. The combined 
circulation of all daily papers in the country was more 
than 20 million. Outstanding German newspapers in- 
clude the Frankfurter Allgemeine of Frankfurt (am Main), 
Süddeutsche Zeitung of Munich, Die Welt of Bonn, and 
Neues Deutschland of Berlin. The leading Italian news- 
papers include La Stampa of Turin and Corriere della 
Sera of Milan, Three daily papers are published in 
Rome, the most important being La Republica. 

In Latin America, government control of the press is 
common. Some Latin-American nations officially restrict 
what newspapers may print. Certain others practise indi- 
rect forms of censorship. For example, the government 
may own the nation’s paper supplies. In that case, a 
newspaper that criticizes government leaders may find 
it difficult to buy newsprint. Major Latin-American news- 
papers include La Prensa and La Nación of Buenos 
Aires, Argentina; O Estado de Sao Paulo of Sao Paulo, 
Brazil; and Excélsior of Mexico City, Mexico. 

North America. In Canada, newspapers are similar 
to U.S. papers in size and content. Canada has about 120 
daily newspapers and more than 1,100 weeklies. Two 
newspaper chains—Southam Inc. and Thomson 
Newspapers—own about half the nation’s dailies and 
control about half the daily circulation. The leading Eng- 
lish-language dailies include The Gazette of Montreal 
and two Toronto papers—the Star and the Globe and 
Mail, La Presse of Montreal is Canada’s largest French- 
language daily. 3 

In the United States, most daily newspapers chiefly 
serve a metropolitan area or local region. Many political 
and governmental decisions are made locally. Largely 
for that reason, there are few national newspapers. 

The United States has about 1,700 daily and 7,500 
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weekly and twice weekly newspapers. Their circulations 
range from a few hundred copies per issue for some 
weekly papers to more than a million copies for the 
largest daily papers. The total circulation of daily papers 
in the United States exceeds 60 million copies. 

Notable U.S. daily papers include the Boston Globe, 
Chicago Tribune, Los Angeles Times, New York Daily 
News, New York Times, Philadelphia Inquirer, and 
Washington Post. 


History 


Handwritten newssheets posted in public places 
probably were the first newspapers. The earliest known 
daily newssheet was Acta Diurna (Daily Events), which 
started in Rome in 59 B.C. The world’s first printed news- 
paper was a Chinese circular called Dibao (Ti-pao). The 
Chinese began printing Dibao (Ti-pao) from carved 
wooden blocks during the A.D. 700s. 

The beginning of the newspaper press, as we know it 
today, was the newsletters or newsbooks first published 
in the 1400’. The earliest of these newsletters, which 
were often called courants, occurrents, or intelligenc- 
ers, were published in Europe's commercial centres. 
These newsletters contained business news and news 
of other public events likely to interest bankers and mer- 
chants. 

The newsletters were then followed by news sheets. 
Official news sheets began to appear during the late 
1500s. Notizie Scritte (written notices) were posted up in 
public places in Venice. They could be read on payment 
of a coin called a gazzetta. The term gazette, a common 
name for early newspapers, is derived from this prac- 
tice. The first regularly published printed news sheet 
seems to have been the Avisa Relation oder Zeitung. 
From 1609, this news sheet was published weekly in 
Strasbourg, then in Germany. 

The 1600's. The weekly Frankfurter Journal is gener- 
ally regarded as the world’s first real newspaper. 
Egenolph Emmel founded it in Frankfurt, Germany, in 
1615. In other countries, the first newspapers were pub- 
lished later in the 1600's. They included Den Danske 
Mercurius (Denmark), the Weekly Newes (England), the 
Gazette de France (France), the Gazeta de México (Mex- 
ico), the Courant (The Netherlands), the Gazeta (Spain), 
and the Ordinarie Post-Tidende (Sweden). The Leipziger 
Zeitung was published in Germany in 1660. At first a 
weekly, it soon became the first daily journal in the 
world. 

The 1700's. The Wiener Zeitung is the oldest news- 
paper still in existence. It was first published in Vienna, 
Austria, in 1703, and has appeared continuously except 
during World War Il. Viedomosti, the first Russian 
newspaper, was begun in 1702 on the orders of Peter 

the Great, to report Russia's war with Sweden. The Daily 
Courant was the first daily newspaper in Britain. The Ga- 
ceta de Guatemala was Guatemala‘s first newspaper. The 
Berlingske Tidende was one of Denmark's earliest news- 
papers. The Halifax Gazette was Canada's first important 
newspaper. The Christiania Intelligentssedler appeared 
in Norway, La Gaceta de Santa Fe in Colombia, and the 
Indian World in India. The Gazette, published daily since 
1797 at Alexandria in Virginia, is the oldest continuously 
published daily newspaper in the United States. Other 
present-day newspapers founded in the 1700s include 


The Times in Britain and the Neuve Zürcher Zeitur 
Switzerland. 

The 1800's. In the early 1800's, Australia’s first 
paper, the Gazette, appeared. Argentina and Vei 
published their first newspapers £/ Telegrapho 
til and La Gaceta de Caracas. Some of the world 
est newspapers were founded in the 1800s. They 
clude La Prensa in Argentina, the Daily Telegrapi 
the Manchester Guardian (now The Guardian) in Bi 
Le Figaro and Le Temps (now Le Monde) in Fran 
Frankfurter Zeitung in Germany, the Corriere de 
in Italy, and the Mainichi Shimbun in Japan. 

By the mid-1800's, newspapers were able to ci 
news throughout the world more quickly after 
vention of the electric telegraph and the introduct 
international cables. Newspaper production was 
speeded up by the invention of the rotary printi 
press, first installed by The Times of London an 
improved on by the Philadelphia Public Ledger in 
ica, and by the invention of the Linotype. 

Recent trends. In some countries, high ope 
penses have driven many newspapers out of busi 
Financial problems have hit hardest at major mi 
tan newspapers, which face special distribution p 
lems as well as increasing competition from televisio 
newscasts. 

Another major trend has been the growing imp 
tance of newspaper chains. Newspaper chains, 
about through mergers, grew throughout the early’ 
1900's. But they have bought up papers at an espe 
rapid rate since the 1960s. In the United States, abot 
per cent of all dailies belong to chains. 

Since the 1960's, many newspapers have modem 
their production facilities by installing compute 
iting systems, photocomposition machines, and ol 
presses. Even more advanced equipment is undel 
opment. For example, some papers are experimenti 
with systems that use /asers (light amplifiers) to mi 
printing plates. Others have begun to lay out news 
pages by video display terminals. 

Related articles in World Book include: 

Advertising (Newspapers) i 

Associated Press 

Editorial 

Facsimile 

Fourth estate 

Freedom of the press 

Journalism 

Linotype 

Photoengraving and photoli- 
thography 


Newsprint. See Paper (Special kinds of paper). 
Newt is an amphibian, like the frog, toad, and cat 
Newts are a kind of salamander. Unlike frogs andto 
newts and other salamanders have tails, even as 4 
A newts tail may be as long as, or longer than, its bi 

Newts differ from other salamanders in having aq 
tened tail, which helps them to swim actively in the 
water. Newts swim by waving their bodies from sit 
side, like a fish. They hold their small limbs limpl i 
their sides while swimming. Newts lay their eggs 5 
in the spring, in ponds or slow rivers. In the bree a 
season, male newts may have bright colours (often of 
ange) with black spots and wavy crests. 
The eggs are glued to the leaves of water plants, 
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Printing 

Publishing 

Reuters 

Stereotyping 

Tass 

Telephoto 
Teletypesetter 
Teleprinter 

United Press Internation 
War correspondent 


The male alpine newt uses its bright coloured belly to attract 
the female, and to warn predators that it is poisonous. 


hatch after a few weeks, Young newts have feathery, ex- 
ternal gills through which they breathe under water. 
Although newts breed in the water, they spend much 
of the year on dry land, often hibernating in the winter 
under damp logs, or stones. 
Scientific classification Newts belong to the order Urodela, 
family Salamandridae. 
Newton, a unit in the metric system, is used to meas- 
ure force. Its symbol is N, One newton is the force re- 
quired to increase or decrease the velocity of a1- 
kilogram object by 1 metre per second every second. 
_ The number of newtons needed to accelerate an ob- 
ject can be calculated by using the formula F = ma. The 
mass (m) of the object in kilograms is multiplied by the 
acceleration (a) in metres per second squared to deter- 
mine the force (A). 
The newton was named after the English scientist Sir 
Isaac Newton. 
See also Pascal. 
Heche Sir Isaac (1642-1727), an English scientist, 
onomer, and mathematician, invented a new kind of 
etl! discovered the secrets of light and colour, 
mered how the universe is held together. He is 
the hi imes described as “one of the greatest names in 
trib istory of human thought” because of his great con- 
aus to mathematics, physics, and astronomy. 
hoary discovered how the universe is held together 
te a i is theory of gravitation. He discovered the se- 
maide ight and colour. He invented a branch of mathe- 
fried ace also invented independently by Gott- 
lewto ibniz, a German mathematician (see Calculus). 
fro n made these three discoveries within 18 months 
m 1665 to 1667. 
aig ie theories of motion and gravitation. Newton 
è Wis; oaet of a universal force came to him while 
there ba lone in the country. He had been forced to flee 
city of cue of the outbreak of bubonic plague in the 
P RELE During this time, Newton suddenly 
earth and re one and the same force pulls an object to 
orce of ‘eeps the moon in its orbit. He found that the 
in the Universal gravitation makes every pair of bodies 
Universe attract each other. The force depends on 
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Oil painting on canvas (about 1726) by an unknown artist; National Portrait Gallery, London 
Sir Isaac Newton was a famous English scientist. 


A diagram by Newton shows 
what happens to a projectile that 
is launched from a great height 
and at different speeds. 


Newton's discoveries in optics 
were revolutionary. By passing a 
beam of light through a prism, 
above, the scientist showed that 
white light is made up of a rain- 
bowlike band of colours. 


Areflecting tele- 
scope designed by 
Newton, /eft, used a 
reflecting mirror in- 
stead of the traditional 
combination of lenses. 
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(1) the amount of matter in the bodies being attracted 
and (2) the distance between the bodies. The force by 
which the earth attracts or pulls a large rock is greater 
than the pull on a small pebble because the rock con- 
tains more matter. The earth’s pull is called the weight of 
the body. With this theory, Newton explained why a 
rock weighs more than a pebble. 

He also proved that many types of motion are due to 
one kind of force. He showed that the gravitational force 
of the sun keeps the planets in their orbits, just as the 
gravitational force of the earth attracts the moon. The 
falling of objects on earth seems different from the mo- 
tion of the moon because the objects fall straight down 
to the earth, while the moon moves approximately in a 
circle around the earth. Newton showed that the moon 
falls just like an object on earth. If the moon did not fall 
constantly toward the earth, it would move in a straight 
line and fly off at a tangent to its orbit. Newton calcu- 
lated how much the moon falls in each second and 
found the distance is 52, of the distance an object on 
earth falls in a second. The moon is 60 times as far from 
the earth's centre as such an object. Consequently, the 
force of the earth on an object 60 times as far away as 
another object is y5- 

The Principia. Newton concluded his first investiga- 
tions on gravity and motion in 1665 and 1666. Nothing 
was heard of them for nearly 20 years. His original 
theory had been based on an inaccurate measurement 
of the earth’s radius, and Newton realized differences 
between the theory and the facts. Although he later 
learned the true value of the earth's size, he was not led 
to complete his investigation or to produce a book for 
publication. 

One day in 1684, Edmond Halley, an English astrono- 
mer, Robert Hooke, an English scientist, and Christo- 
pher Wren, the architect, were discussing what law of 
force produced the visible motion of the planets around 
the sun. They could not solve this problem. Halley went 
to Cambridge to ask Newton about it. He found Newton 
in possession of complete proof of the law of gravity. 
Halley persuaded Newton to publish his findings. Halley 
paid all the expenses, corrected the proofs, and laid 
aside his own work to publish Newton’s discoveries, 
Newton's discoveries on the laws of motion and theo- 
ries of gravitation were published in 1687 in Philo- 
sophiae Naturalis Principia Mathematica (Mathematical 
Principles of Natural Philosophy). This work, usually 
called Principia or Principia Mathematica, is considered 
one of the greatest single contributions in the history of 
science. It includes Newton's laws of motion and theory 
of gravitation. It was the first book to contain a unified 

system of scientific principles explaining what happens 
on earth and in the heavens. 

Light and colour. Newton's discoveries in optics 
were equally spectacular. He published the results of his 
experiments and studies in Opticks (1704). 

Newton's discoveries explained why bodies appear to 
be coloured. The discoveries also laid the foundation 
for the science of spectrum analysis. This science allows 
us to determine the chemical composition, temperature, 
and even the speed of such hot, glowing bodies as a 
distant star or an object heated in a laboratory. 

Newton discovered that sunlight is a mixture of light 
of all colours. He passed a beam of sunlight through a 


glass prism and studied the colours that wer 
A green sweater illuminated by sunlight looks 
cause it largely reflects the green light in the 
absorbs most of the other colours. If the green 
were lighted by a red light or any colour light ne 
taining green, it would not appear green. 
The study of light led Newton to consider 
ing a new type of telescope in which a reflectin 
was used instead of a combination of lenses, Ne 
first reflecting telescope was 15 centimetres lon 
through it, Newton saw the satellites of Jupiter, 
Early life. Newton was born at Woolsthorpe, 
shire, on Dec. 25, 1642. He attended Grantham g 
school. As a boy, he was more interested in ma 
chanical devices than in studying. His youthful 
tions included a small windmill that could grind 
and maize, a water clock run by the force of dro 
water, and a sundial. He left school when he was 
help his widowed mother manage her farm. But 
spent so much time reading, he was sent backt 
He entered Trinity College, Cambridge, in 166 
showed no exceptional ability during his college ca 
and graduated in 1665 without any particular dit 
He returned to Cambridge as a fellow of Trinity 
in 1667. 
Newton became professor of mathematics at Can 
bridge in 1669. He lectured once a week on arithm 
astronomy, geometry, optics, or other mathema 
subjects. He was elected to the Royal Society in 
Public life. Newton became active in public lifes 
the publication of Principia. He became the Caml 
University member of parliament in 1689 and hel 
seat until Parliament dissolved the following year. 
became warden of the mint in 1696. He was appi 
master of the mint in 1699, a position he held un 
death. : 
In 1699, he also became a member of the Royal 
ety council and an associate of the French Acade 
was elected to Parliament again from the university! 
1701. He left Cambridge and settled permanently in} 
don in 1701. He became president of the Royal Socie 
in 1703 and was reelected annually until his death. 
Queen Anne knighted Newton in 1705. He died i 
and was buried in Westminster Abbey. 
Personal characteristics. Newton did not enj 
scientific arguments that arose from his discovel 
Many new scientific theories are opposed viole 
when they are first announced, and Newton's did 
cape criticism. He was so sensitive to such criticism 
his friends had to plead with him to publish his 
valuable discoveries. a 
Newton was a bachelor who spent only part of hisi 
time studying mathematics, physics, and astronom) 
was also a student of alchemy, and made many @ 
cal experiments. He also spent a great deal of his af 
on questions of theology and Biblical chronology- 
As a professor, he was very absent-minded. H 
showed great generosity to his nephews and nie 
to publishers and scientists who helped him in his 
He was modest in his character. He said of himse 
shortly before his death, “I do not know what | may 
pear to the world, but to myself I seem to have bi ; 
only like a boy playing on the seashore, and divert! 
myself in now and then finding a smoother pebble 


ce 


prettier shell than ordinary, whilst the great ocean of 
truth lay all undiscovered before me.” 

Albert Einstein, the German-American physicist, re- 
jected Newton's explanation of universal gravitation but 
not the fact of its operation. He said that his own work 
would have been impossible without Newton's discov- 
eries. He also said that the concepts Newton developed 
“are even today still guiding our thinking in physics.” 

Related articles in World Book include: 


Aerodynamics Force Science (The 
(Pioneers) Gravitation scientific 
Chatelet, Mar- Jet propulsion revolution) 

quise du Light Tide 
Colour (History) Motion 
Newton-John, Olivia (1948- ), an Australian 


singer and film star, won Grammy Awards for her rec- 
ords in 1973, 1974, and 1982. She appeared in the enor- 
mously successful musical film Grease (1978) and in the 
musical film Xanadu (1980). Newton-John was born in 
England, She moved with her family to Australia at the 
age of 5. When she was 14 years old, she formed her 
own musical group in Melbourne. Later, she won the 
Johnny O'Keefe “Sing, Sing, Sing” talent quest. She has 
lived and worked in England and the United States. 
Newton-John married Matt Lattanzi in 1984. 
Newton's laws of motion. See Motion. 
Newton's rings are a series of alternating bright and 
dark concentric circles that can be seen when a slightly 
convex piece of glass is placed on top of a flat piece of 
glass, If viewed in strong white light, such as sunlight, 
the rings show the colours of the spectrum. If the view- 
ing light is a single colour, the bright rings will have 
only that colour. Newton’s rings appear because of the 
interference of light reflected off the two glass surfaces. 
Light reflected off the flat surface travels slightly farther 
than—and interferes with—light reflected off the curved 
surface of the convex lens. The rings were named after 
the English scientist Sir Isaac Newton, who first studied 
them in detail. 
Newtownabbey (pop. 73,718) is a local government 
k strict in Northern Ireland, administered from the mar- 
et town of Ballyclare. The district lies north of Belfast 
an borders on Belfast Lough. In the rural north, around 
iene local farmers raise dairy cattle, pigs, and 
Belfer The south of the district is virtually a suburb of 
Th ast. Many Belfast workers live in Newtownabbey. 
The district also produces textiles and has varied light 
industries, 
Ar of kin is a legal phrase for the closest blood rela- 
S of a person who has died without making a will. 
ial next of kin are entitled to share in whatever per- 
aid ae opony the dead person owned. Laws of descent 
fles reels are complex and differ in various coun- 
Se ext of kin may also be used to mean a persons 
rest relative, without regard for the legal meaning of 
He Phrase, 
het Michel (1769-1815), was one of Napoleon Bona- 
s great soldiers. He served with great distinction in 
North pon of 1792, when the French Army of the 
‘tides lefeated the Prussians and Austrians. His courage 
military skill soon marked him as a most notable 


soldi, 
Oldier, Napoleon made him a marshal of France in 1804. 


ured the title Duke of Elchingen for defeating the 
rians at Elchingen in 1805. He fought at Jena and 
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Eylau and commanded an army at Friedland, where the 
French defeated the Russians in the summer of 1807. His 
conduct at Friedland won him Napoleon's praise. He 
took charge of Napoleon's army for the march into Rus- 
sia in 1812, and became Prince of Moscow. Napoleon 
and Joachim Murat left the army after its defeat and has- 
tened back to France (see Murat, Joachim). But Ney re- 
mained with the Grand Army during the terrible retreat 
from Russia. 

When Napoleon was forced from power in 1814, Ney 
abandoned him, and became a supporter of King Louis 
XVIII, who succeeded Napoleon. But Napoleon escaped 
from Elba in 1815, and landed on the coast of France. 
Ney declared himself loyal to King Louis. He told the 
king that he would “bring Napoleon back in an iron 
cage,’ and started out with an army. He met Napoleon, 
who was marching toward Paris with a new army. But 
emotion swayed Ney. He embraced Napoleon, and 
joined him in the march on Paris. The king fled as the 
army approached, and Ney and Napoleon entered the 
capital together. 

The period of Napoleon's return to power, called the 
Hundred Days, ended in defeat. Ney led the last French 
charge at Waterloo in 1815. But he was seized and tried 
for treason and rebellion. A court of his fellow officers 
refused to try him. But the House of Peers tried him, and 
condemned him to death. He was shot on Dec, 7, 1815. 
Ney was born in Saarelouis, in the Saar Basin, France. 

See also Napoleon I. 

NF, See Neurofibromatosis. 

NGL. See Natural gas liquids. 

Ngo Dinh Diem (1901-1963), was the first president of 
South Vietnam. He served from 1955 until a group of 
army officers seized control of the government and 
killed him in 1963. 

Diem was born in central Vietnam, the son of a gov- 
ernment official. During the 1940's, he worked for Viet- 
nam’s independence from France and opposed Commu- 
nist control of Vietnam. In 1954, Communist-led rebels 
defeated the French forces in Vietnam. The country was 
then divided into two parts, South Vietnam and North 
Vietnam. Bao Dai, emperor of South Vietnam, appointed 
Diem as his prime minister. Diem was elected president 
when South Vietnam became a republic in 1955. 

At first, Diem restored some order to his war-torn 
country. But he soon began ruling like a dictator, and he 
became increasingly unpopular. Special police units 
brutally crushed his opponents. Also, Diem was unable 
to stop Viet Cong (Communist-led guerrilla) attacks on 
villages in South Vietnam. Many of his harsh actions 
were attributed to advice from his brother Ngo Dinh 
Nhu, and his sister-in-law, Madame Nhu. Nhu and Diem 
were killed together. 

See also Vietnam (History); Vietnam War. 

Nguyen Van Thieu (1923- _) became president of 
South Vietnam in 1967, during the Vietnam War. In April 
1975—under heavy pressure from his non-Communist 
political opponents—Thieu resigned from office in an at- 
tempt to encourage cease-fire talks between the Com- 
munists and the South Vietnam government. But the 
Vietnam War ended about a week later with a Commu- 
nist take-over of South Vietnam. 

Thieu was South Vietnam's deputy prime minister and 
defence minister in 1965. From 1965 to 1967, he served 
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as chief of state and chairman of the Directory, a 10- 
member executive committee in the military govern- 
ment that ruled South Vietnam. 

Thieu was born in Phan Rang. As a military officer, he 
led a major attack during the military revolt that over- 
threw President Ngo Dinh Diem of South Vietnam in 
1963. Born a Buddhist, Thieu became a Roman Catholic 
in 1958, 

See also Vietnam (History); Vietnam War. 

Niacin. See Vitamin (Vitamin B complex). 

Niagara Falls is one of the most spectacular natural 
wonders of North America. It is on the Niagara River, 
about halfway between Lakes Erie and Ontario. The river 
forms part of the United States-Canadian border. 

Niagara Falls actually consists of two waterfalls, the 
Horseshoe Falls and the American Falls. The Horseshoe 
Falls is on the Canadian side of the border in the prov- 
ince of Ontario. The American Falls is on the United 
States side in the state of New York. At night, wide 
beams of coloured lights illuminate the falls. About 10 
million people visit Niagara Falls annually. 

Description. At the falls, the Niagara River plunges 
into a steep, canyonlike gorge. The gorge extends be- 
yond Niagara Falls for about 11 kilometres, to Lewiston, 
New York. The famous Whirlpool Rapids begin about 5 
kilometres below the falls. Here, the violent current has 
carved a round basin out of the rocks. 

About 85 per cent of the water at Niagara Falls flows 
over the Horseshoe Falls. The Horseshoe Falls is about 
51 metres high and 792 metres wide at its widest point. 
The American Falls is about 54 metres high and 305 me- 
tres wide. 

The gorge is about 60 metres deep and consists of 
layers of different kinds of stone. Hard limestone about 
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Niagara Falls lies on the United States-Canadian border. It con- 
sists of the American Falls and the Horseshoe Falls on the Niag- 
ara River, about halfway between Lakes Erie and Ontario. 


25 metres thick forms the top layer. It covers softer lay- 
ers of limestone, sandstone, and shale. Water erodes 
soft stone faster than hard stone. For this reason, the top 
layer extends beyond the lower layers in many places, 
The Cave of the Winds, behind the American Falls, has 
been formed under an extended shelf of hard limestone, 

Through the years, the gorge has become longerand 
longer. The pounding water slowly erodes the soft un- 
derlying rock layers, which causes the unsupported 
hard rock ledge to collapse. Niagara Falls was originally 
at Lewiston, but it has gradually moved about 11 kilome 
tres back upstream toward Lake Erie. The ledge of the 
Horseshoe Falls wears away at the rate of about 8 centi- 
metres a year. The ledge of the American Falls erodes 
more slowly because less water flows over it. Each year, 
about 2.5 centimetres wears away. 

Tourism. Niagara Falls attracts visitors throughout 
the year. However, most visitors come during the tourist 
season, from April 1 to October 31. Several steamers 
called The Maid of the Mist take sightseers close tothe 
churning waters at the base of the falls. Parks line both 
sides of the river near Niagara Falls. Excellent views of 
the falls may be seen from such sites as Prospect Point, 
Table Rock, and Terrapin Point. Four observation tow- 
ers, ranging from 85 to 150 metres high, also provide 
fine views of the falls. 

Water flow. United States and Canadian hydroelec 
tric plants divert some of the water through tunnels 
from the Niagara River before it reaches Niagara Falls 
For scenic reasons, however, the amount of water that 
may be diverted is regulated by a treaty between the 
United States and Canada. The treaty states that at least 
2,800 cubic metres of water a second must pass overt 
falls during daylight hours of the tourist season. At other 
times, the flow may be decreased to 1,400 cubic metres 
a second. 

History. Niagara Falls was probably formed about 
12,000 years ago, after the last great ice sheet melte 
from the region. The melting ice caused Lake Erie to 
overflow. The overflow formed the Niagara River. The 
river ran northward over a high cliff called the Niaga/@ 
Escarpment. The Niagara River cut through the escarp” 
ment and, over the centuries, formed Niagara Falls. 

Indian tribes lived in the Niagara Falls area long be 
fore the first Europeans arrived. The name Niagara 
comes from the Iroquois Indian word Onguiaahra, 
meaning the strait. X 

Louis Hennepin, a Roman Catholic priest who hië dt 
elled with the French explorer Robert Cavelier, a 
La Salle, left the first written account of Niagara Falls 5 
a book published in 1683, Hennepin wrote: “These Wè 
ters foam and boil in a fearful manner. They thunder 
continually.” 5 falls 

Large numbers of tourists began visiting Niaga a 
during the 1800's. Many hotels and taverns were gdi 
the American and Canadian sides of the falls. In a he 
tion, numerous industries began to operate along 
Niagara River. nt of 


Some people believed that the rapid develope 
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tourism and industry ruined the scenic beauty 0! 
agara Falls area. In 1885, the government of New 
took control of the land bordering the American 
then established Niagara Falls Park, covering ab 
hectares, on the land. In 1886, Canada establishe 


Queen Victoria Park on 79 hectares of land near the 
Horseshoe Falls. Since the 1880's, much more land in the 
Niagara Falls area has been set aside for parks, espe- 
cially on the Canadian side. 

Rock slides have gradually changed the appearance 
of Niagara Falls through the years. In 1931, about 73,000 
metric tons of rock fell from the American Falls. Several 
years later, approximately 27,000 metric tons of rock 
broke off the upper edge of the Horseshoe Falls. In 
1954, about 167,800 metric tons of rock tumbled from 
the American Falls and nearby Prospect Point. 

In 1969, U.S. Army engineers built a dam to stop the 
flow of water temporarily over the American Falls, A 
board of experts from the United States and Canada 
then studied the rock ledge to determine how to pre- 
vent further erosion. However, the board decided that 
the cost of halting erosion would be too high. It recom- 
mended that nothing be done except small measures to 
improve public safety. 

River is a short river that connects Lake Erie 
and Lake Ontario. The river forms part of the border be- 
tween the state of New York, U.S.A., and the Canadian 
province of Ontario. Water from all the Great Lakes ex- 
cept Lake Ontario drains into the Niagara River. Most of 
this water drops over Niagara Falls, which is about half- 
way along the Niagara River's course. 

The Niagara River is about 56 kilometres long. It 
drops 99 metres during its course, an unusually sharp 
descent for so short a river. The dramatic drop in eleva- 
tion creates a swift current and some of the roughest 
rapids in the world. Hydroelectric power plants along 
the river produce much electricity. 

Ships cannot sail the full length of the Niagara River 
because of the falls and rapids. However, the nearby 
Welland Ship Canal, built by the Canadian government, 
Provides a route for ships travelling between lakes Erie 
and Ontario. 

See also Niagara Falls. 

Niamey (pop. 360,000) is the capital and largest city of 
Niger, The city lies on the Niger River in the southwest- 
ern part of the country. For location, see Niger (map). 

i Niamey is the chief trade and exporting centre for 
arm products raised in Niger. It has two market places, 
lere people buy and sell farm products. Niamey has 
Some small food-processing plants, but few other indus- 

Bus The citys main buildings include government of- 
ie buildings and a mosque (Muslim house of worship). 
Nee of the people live in crowded areas along the 

im River. Niamey has a small international airport. 
fers early 1900's, France took control of Niger from 
Fa pons who had long lived there. In 1926, the 

i nch founded Niamey as the capital of their colony of 
ie Niger gained independence from France in 1960. 
30, ce then, Niameys population has grown from about 
‘i ,000 to 360,000. 
lbelungentied is a German epic poem written 
Spa A.D. 1200. The title means Song of the Nibelungs. 
rial is unknown but undoubtedly came from the 
eats e area of southeastern Germany or Austria. Sev- 
Versions of the author's story exist today. 
Nibely Poem tells of Siegfried, who owns the fabulous 
Killed a treasure and a cloak of invisibility. He has also 
ened an ragon and bathed in its blood. The blood hard- 
legfried’s flesh, protecting it from wounds. But a 
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linden leaf had fallen between his shoulders while he 
bathed, leaving an unprotected spot on his back. 

Siegfried wants to marry Kriemhild, the sister of King 
Gunther of Burgundy. To gain Kriemhild, Siegfried helps 
Gunther win the maiden Brunhild, Queen of Iceland. 
Brunhild will marry only the man who can overcome her 
in combat. So Siegfried disguises himself as Gunther, 
and beats Brunhild, winning her for Gunther. Years later, 
Kriemhild tells Brunhild that Siegfried, not Gunther, had 
beaten her. In revenge, Brunhild orders Hagen, one of 
Gunther's servants, to murder Siegfried. Hagen kills 
Siegfried by thrusting a spear into the unprotected spot 
on his back. 

Several years later, Kriemhild marries Etzel, mighty 
king of the Huns. But she never forgets Siegfried. Kriem- 
hild invites the Burgundians to visit her and has them 
slaughtered. Only Hagen survives. Kriemhild asks him to 
reveal where he has hidden the Nibelung treasure. 
When he refuses, she kills him. Hildebrand, a warrior at 
the court of Etzel, horrified by Kriemhild’s treachery, 
kills her. 

The background. Two actual events form the basis 
for parts of the Nibelungenlied. In A.D. 437, the Huns de- 
stroyed the Burgundians, an east Germanic tribe. The 
Burgundian king and members of his royal household 
died in the battle. The king of the Huns, Attila (called 
Etzel in the poem), was not connected with this event. 
Attila died on his wedding night in 453. Some historians 
are of the opinion that he was murdered by his Ger- 
manic bride. 

The Nibelungen-poet clearly was not the first to deal 
with this story material. The Icelandic Edda, composed 
before the Nibelungenlied, contains /ays (short poems) 
on the same themes. The early Germanic peoples also 
composed lays to celebrate the great heroes and events 
of their past. The lays were revised, and in the course of 
centuries the original historical events were greatly al- 
tered. Unknown poets combined the events of 437 and 
453 into a single historic lay. In this lay, a Burgundian 
bride kills Attila to gain revenge for the death of her rel- 
atives, who had been killed by Attila's Huns. 

Many of the themes and much of the plot of the older 
Germanic lays can still be found in the Nibelungenlied, 
but the poet changed the material. Scholars have not 
been able to trace the Nibelungenlied story of Sieg- 
fried’s death to particular historical personalities and 
events. In fact, Siegfried's supernaturaj powers give his 
story the quality of a fairy tale. 

The style. The Nibelungenlied is written in stanzas. 
Each stanza consists of four long lines of two pairs of 
rhymed couplets. The author shows a keen understand- 
ing of human psychology in developing the motives that 
cause the proud figures in the poem to act as they do. 
The great climaxes lie in the tense dialogues in which 
the rivals confront each other. 

Scholars cannot say precisely what the Nibelungen- 
poet retained and what the poet added. The courtly as- 
pects were probably added around 1200, when courtly 
culture flourished in Germany. The love between Sieg- 
fried and Kriemhild, the festivals of knights and ladies, 
and the many heroes reflect courtly virtues. These as- 
pects provide the softer accents that contrast with and 
heighten the effect of the tragic ending. 

Nicaea, Councils of. See Nicene councils. 


The Nicaraguan countryside includes sharply rising mountains, and grazing land for cattle and 
other livestock. The scene above is in western Nicaragua, near the city of León. 


Nicaragua 


Nicaragua is the largest country of Central America in 
area. It extends from the Pacific Ocean to the Caribbean 
Sea. About three-fifths of the country’s people live in a 
fertile region on the Pacific side. In this region is Mana- 
gua, the capital and largest city of Nicaragua. 

Most Nicaraguans have both /ndian—also known as 
Native American or Amerindian—and Spanish ancestors. 
During the early 1500s, the Spaniards began arriving in 
what is now Nicaragua. They named the land after an In- 
dian chief and his tribe—both called Nicarao—who lived 
there. The Nicarao way of life, like that of most other In- 
dians of Nicaragua, has blended with Spanish customs 
and traditions. Today, only a few Indian groups still fol- 
low their traditional way of life. 

Coffee and cotton are Nicaragua's leading sources of 
income, They are grown in the Pacific Region of western 
Nicaragua and in the Central Highlands. Few people live 
in the thickly forested Caribbean Region in the eastern 
part of the country. 


Government 


A president heads the government of Nicaragua. The 
people elect the president and a legislature called the 
National Assembly. The president appoints a Cabinet to 
help carry out the operations of the government. 

People 

The great majority of Nicaraguans are mestizos (peo- 
ple with white and Indian ancestors). Their general way 
of life is somewhat similar to that of Spanish-Americans 
in other Central American countries. Most Nicaraguans 
belong to the Roman Catholic Church and speak Span- 
ish. The only Indian groups in Nicaragua that still gener- 
ally speak their own languages and follow their tradi- 

tional ways of life live in the thinly populated Caribbean 


Region. In the early 1980's, some of these Indians be- 
came involved in antigovernment activities with former 
supporters of the Somoza family based across the bor 
der in Honduras. Because of this, the government 
moved some Indian groups from their homes near the 
border to areas in the interior. The Indians were allowe 
to return to their homes in 1985. The Caribbean Region 
also has several black and mixed Indian-black commun 
ties that largely follow Indian customs and traditions. 

About a third of Nicaragua's people are poor farmers 
Many of those in the Pacific Region are peasants who 
work on their own farms, on cooperatives or state 
farms, or on large private farms. In warmer areas, ath 
cultural workers live in palm- or metal-roofed houses.” 
the colder areas of the Central Highlands, farmers live 
adobe (mud) houses with tile roofs. The Indians ane 
blacks of the Caribbean Region live chiefly by farming 
small plots or by fishing, logging, or mining. 


Facts in brief about Nicaragua 


Capital: Managua. 

Official language: Spanish. km 
Area: 130,000 km?. Greatest distances—north-south, 472 h: 18 
east-west, 478 km. Coastlines—Pacific, 346 km; Caribbean, 

km. 
Elevation: Highest—Pico Mogotón, 2,107 m above seal 
Lowest—sea level along the coasts. ity, 3 
Population: Estimated 1996 population—4,569,000; densi, 
people per km’; distribution, 63 per cent urban, 37 eee 
rural. 1971 census—1,877,952. Estimated 2001 populatio 
5,313,000. a 
Chief products: Agricu/ture—coffee, cotton, corn, banal ring- 
beans, beef cattle, rice, sesame, sugar cane. Manufactil 
clothing and textiles, foods and beverages. 
Money: Currency unit~córdoba. One córdoba 


evel. 


=100 centavos 


Education. Nicaraguan law requires children to go to 
school from the ages of 6 to 12. Before 1980, only about 
half the country's children did so, and most of these chil- 
dren lived in cities or towns. Nicaragua did not have 
enough schools, and many rural areas had no schools at 
all. But since then, the new government has built hun- 
dreds of rural schools. The government also conducted 
asuccessful literacy campaign headed mainly by young 
volunteer teachers. 

Nicaragua has three universities. The National Univer- 
sity of Nicaragua, in León and Managua, is the oldest 
and largest university. It was founded in 1812 and has 
more than 22,000 students. 

Population. Nicaragua has a population of about 4 
million people. The population increases about 3 per 
cent a year. To ease the pressure of this increase, the 
government encourages people of the Pacific Region, 
with loans and other help, to move to other regions of 
the country. The Pacific Region still has about three- 
fifths of Nicaragua's population, although many people 
have moved to northern areas of the Central Highlands. 

Nicaragua has eight cities with populations of more 
than 20,000. In order of size, the cities are Managua, 
León, Granada, Masaya, Chinandega, Matagalpa, Estelí, 
and Jinotepe. See Managua; León; Granada. 


Land and climate 


Nicaragua has three main land regions: (1) the Pacific 
Region, (2) the Central Highlands, and (3) the Caribbean 
Region. The climate is chiefly tropical, with some differ- 
ences among these regions. 

The Pacific Region is largely a low area extending 
from Honduras to Costa Rica. Several volcanoes, some 
of them active, are in this low area. Lake Managua and 
lake Nicaragua lie in the central and southern sections. 
Mountains up to 910 metres high rise along the Pacific 
Coast. Nicaragua's largest cities and many large farms 
are in the Pacific Region. 


Mana, 
tre of ou 


ih a is the capital, largest city, and chief commercial cen- 
icaragua. The city is located in western Nicaragua. 
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The region receives about 150 centimetres of rain a 
year. The rainy season lasts from May to November. 
Temperatures average a warm but pleasant 27 °C 
throughout the year. 

The Central Highlands make up Nicaragua's highest 
and coolest region. They include the country's highest 
point, Pico Mogoton, a peak on the border with Hondu- 
ras, north of Ocotol, that rises 2,107 metres above sea 
level. Forests cover most of the region's slopes. Deep 
valleys lie between the mountains. 

Some areas receive over 250 centimetres of rain a 
year. Most people live on farms in drier areas. Like the 
Pacific Region, the Central Highlands have a rainy sea- 
son from May to November. Temperatures average 16 
to 21°C. 

The Caribbean Region is mostly a flat plain, with 
some highlands sloping upward toward the west. Many 
rivers that rise in the Central Highlands flow through the 
plain. The region's only good farmland lies along the riv- 
erbanks. Rainforests cover most of the region. There are 
grasslands with palm and pine forests in the north. A 
number of small islands lie off the coast. 


The coat of arms appears 
on the flag. The volcanoes 
stand for the Central Ameri- 
can union, the triangle for 
equality, the rainbow for 
peace, and the cap for liberty. 


Nicaragua’s flag was 
adopted in 1908 from that of 
the United Provinces of Cen- 
tral America. This union of the 
early 1800s consisted of Nica- 
ragua and four other nations. 


Nicarat the largest Central American nation, lies between 
Honduras and Costa Rica. 
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Easterly trade winds drench the Caribbean Region 
with an annual average of 420 centimetres of rain, which 
falls throughout most of the year. Temperatures in the 
region average 27° C. 


Economy 


Nicaragua's major natural resource is the rich soil of 
the Pacific Region. Ash from volcanoes makes this soil 
especially fertile. Farming is the leading economic activ- 
ity, though farmland makes up only about 10 per cent of 
the land area. Nicaragua has some deposits of copper, 
gold, and silver, but mining provides only a small part of 
the nation’s income. Thick forests cover about half the 
land. Before 1979, foreign firms owned most of the 
mines and forests. Since then, the government has taken 
control of them. Many streams in the Central Highlands 
could furnish cheap hydroelectric power, but few have 
been used. The country is developing these power 
sources, 

Agriculture. Exported farm products provide most of 
Nicaragua's income. Cotton and coffee are the most 


Nicaraguan children out- 
side their home in the coun- 
trys Central Highlands, Most 
Nicaraguans are of mixed 
white and Indian ancestry. 
They make their living from 
farming. 


valuable crops. Cotton is grown in the low Pacific areas, | 
Coffee is grown in the Central Highlands and the Pacifi 
Region. Sugar cane is also grown there. Other farm ex | 
ports include bananas and rice. Rice is the main food | 
crop grown for use in Nicaragua. Maize and beansare | 
grown in all regions, but chiefly in the Central High- 
lands. Since 1984, the government has promoted grow. 
ing maize and beans on large, modern, privately owned 
farms in the Pacific Region. 

Manufacturing. Nicaragua's industrial centre is Ma 
nagua, where most of the nation’s electric power is gen- 
erated. As in most Central American countries, the 
major products are processed foods and beverages, 
clothing, and textiles. Other products include cement, 
cigarettes, and goods made of leather, petroleum, and 
wood. The government owns about a third of Nicara- 
gua‘s manufacturing companies. The rest are privately 
owned—about a quarter of them by foreign firms, Man- 
ufacturing has declined since the late 1970s. 

Service industries. Wholesale and retail trade form 
the leading service industry in Nicaragua. The marketing 
of farm products is the most important type of trade in 
the country. Government activities rank second in im- 
portance. Other service industries include finance, in: 
surance, and property, and transportation, communica: 
tion, and utilities. The Nicaraguan government controls 
banking and insurance. F 

Foreign trade. Nicaragua's chief trading partners in 
clude Japan, Mexico, and several Western European 
countries. Nicaragua is a member of the Central Ameri 
can Common Market, an economic union consisting of 
five nations. 

Transportation. Nicaragua has some good roads, 
especially in the Pacific Region. The Pan American Hight 
way is the major highway (see Pan American Highway! 
Many populated areas cannot be reached by car, and 
the people use mules or oxcarts. Nicaragua has an aver 
age of only about 1 car for every 100 people. TI here are 
some railways, all in the Pacific Region. Managua hasan 
international airport. 

Communication. Nicaragua has few newspapers. 3 
The largest are La Prensa and E/ Nuevo Diario of Mant 


ua and Barricada, the paper of the Sandinista National 
Liberation Front. Government-operated postal, tele- 
graph, and telephone systems serve only cities and 
towns. Many of the country's radio stations and all of its 
television channels are publicly operated. 


History 


The Indian period. Little is known of what is now 
Nicaragua before the Spaniards arrived in the early 
1500s, A series of Indian states occupied the Pacific Re- 
gion and the Central Highlands. They built fortified 
towns, and had highly developed markets and a system 
of social classes that included slaves. Less developed In- 
dian societies lived in the Caribbean Region. 
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The colonial period. In 1502, Christopher Columbus 
arrived at what is now Nicaragua, and claimed the land 
for Spain. A Spanish expedition from Panama explored 
the Pacific Region in 1522. Many of the Nicarao Indians 
who lived in the region were baptized into the Roman 
Catholic Church. Another expedition from Panama ar- 
rived in 1524. In 1570, Nicaragua came under the control 
of the Audiencia of Guatemala, a high court of Spanish 
judges and administrators. 

The Spaniards explored the Caribbean coast of Nica- 
ragua, but did not settle there. During the 1600's and 
1700s, other Europeans—chiefly the English—occupied 
that region from time to time. English, Dutch, and 
French pirates had hideouts there, and attacked Spanish 
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Workers load bananas at a Nicaraguan port, above. Most of 
Nicaragua's income comes from exported farm products, includ- 
ing bananas, coffee, cotton, sugar cane, and rice. 


shipping in the Caribbean Sea. The pirates also raided 
Spanish towns to the west. During the 1700's, the Eng- 
lish established control over the Miskito, or Mosquito, 
Indians of the Caribbean coast. Great Britain gave up its 
hold on the region to Nicaragua in the mid-1800s, under 
an agreement with the United States. 

Independence. On Sept. 15, 1821, Nicaragua and 
other Central American states also declared their inde- 
pendence. They later became part of the Mexican em- 
pire, but broke away in 1823 and formed the United 
Provinces of Central America. This union generally fol- 
lowed liberal economic and political policies. For exam- 
ple, the member states established various civil rights, 
and ended the special rights of powerful nobles and the 
Roman Catholic Church. 

The union began to fall apart under various pres- 
sures, including efforts by the conservative landowners 
and the clergy to regain their old privileges. In 1838, 
Nicaragua left the union. By that time, a great dispute 
had developed between León, the liberal centre, and 
Granada, the conservative centre. These two cities strug- 
gled for control of Nicaragua, and fighting often broke 
out. 

The liberals of León asked William Walker, an Ameri- 
can military adventurer, to help them. In 1855, Walker 
arrived with a band of followers and captured Granada 
in a surprise attack. But instead of helping the liberals, 
he seized control of the government in 1856. The next 
year, the liberals and conservatives joined forces and 
drove Walker from the country. 

The United States and Nicaragua. For many years, 
the United States had wanted to build a canal across 
Nicaragua to link the Atlantic and Pacific oceans. In 1901, 
President José Santos Zelaya of Nicaragua set certain 
limits on U.S. rights in the proposed Nicaragua Canal 
zone. The United States did not accept these limits, and 
shifted its attention to Panama as the site of the canal. 

Zelaya then threatened to sell rights to the canal to 
some rival country of the United States. He also exerted 
further pressure by cancelling contracts with a number 
of U.S. firms. 


In 1909, a revolt broke out against Zelaya, a harsh 
ruler. He was driven from office after the United States 
sided with the rebels. In 1911, U.S. banks began to lend 
money to Nicaragua under agreements that gave them 
control over its finances until the debts were paid in 
1925. At the request of the banks and President Adolfo 
Diaz, United States marines landed in Nicaragua in 1912 
to put down forces that opposed American control, The 
marines remained in Nicaragua almost continuously 
until 1933 to protect U.S. interests and supervise elec- 
tions. 

Rebels led by General Augusto César Sandino tried to. 
make the U.S. forces leave Nicaragua. From 1927 to 1933, 
the rebels made many raids on the U.S. marines from 
hideouts in the mountains. The United States traineda 
new Nicaraguan army, called the National Guard, to 
help the marines. Anastasio Somoza Garcia became 
head of the National Guard in 1933. In 1934, after the me 
rines had left, Somoza had members of the National 
Guard murder Sandino. 

The Somoza period. In 1936, Somoza forced Presi- 
dent Juan Sacasa to resign. Somoza, who was Sacasas 
nephew, became president the next year after an elec- 
tion in which he was the only candidate. He ruledasa | 
dictator, and established great political and economic | 
power for himself and his family. 

From 1937 until 1979, a Somoza ruled Nicaragua ei- 
ther as president or as the real power behind the gov 
ernment. Anastasio Somoza was assassinated in 1956, 
and his older son, Luis, replaced him as president. Luis 
held the presidency until 1963. His brother, Anastasio 
Somoza Debayle, became president in 1967. In general 
the Somozas were eager to cooperate with the United 
States and had support from the U.S. government. 

Political stability under the Somoza family rule at- 
tracted U.S. investments, and Nicaragua's economy €% 
panded. The 257-kilometre Rama Road was built be- 
tween 1968 and 1980 with U.S. aid. It helped connectthe 
Pacific and Caribbean coasts of Nicaragua. w 

In 1972, an earthquake in Nicaragua killed about 5) 
people. It destroyed much of Managua. The city wae 
built near the site of the earthquake. Also in 1972, Pres 
dent Anastasio Somoza Debayle turned over formal ; 
power to a civilian junta. However, he continued to i 
from behind the scenes as head of the National Guard. 
In 1974, Somoza was elected president for six years, 

Rebel victory. Widespread protests against So- q 
moza’s rule began in the mid-1970's. Somoza's Opp? 
nents demanded his removal from office. Many oft a 
opponents belonged to the Sandinista National ee 
tion Front, then a guerrilla group. The group was n a 
after Augusto César Sandino. Many other political ik 
economic groups joined with the Sandinistas again 
Somoza. a 

By 1978, the conflict between the rebels and heg 
ernment had become a civil war. The rebels won ti asig 
war in July 1979. They forced President Somoza to E 
and leave the country. They then set up a new gove! 
ment. In 1980, Somoza was assassinated in Paraguay: 

Recent developments. The new government 
headed by the Sandinistas, took over key parts 0 insur 
economy, including agricultural exports, banking mix 
ance, and mining. But the economic system was 4 
ture of public and private ownership. The gov 


ernment 


adopted many policies designed to help the poor and 
improve the economy, which had been badly damaged 
inthe civil war. But economic recovery from the war 
was slow, and hardships remained for many of Nicara- 
gua's people. 

Inthe early 1980s, internal opposition to the Sandinis- 
tas developed concerning economic policy and the type 
of government to be established. In 1981, the United 
States, charging that Nicaragua was providing weapons 
to rebels in other Central American countries, cut off aid 
tothe country. In that year, former members of So- 
moza’s National Guard and others stepped up attacks 
from bases over the border in Honduras. In response, 
the Nicaraguan government declared a state of emer- 
gency and launched a campaign to build up its military 
forces. 

In 1983, several thousand anti-Sandinistas invaded 
northeastern Nicaragua. Fighting between the 
invaders—called contras—and government forces took 
place in Nicaragua, resulting in many deaths. The United 
States gave financial aid to the contras. The Nicaraguan 
government was given assistance by the Soviet Union, 
Cuba, Western European nations, and other countries. 

Daniel José Ortega Saavedra became head of the San- 
dinista revolutionary government (see Ortega, Daniel). 
In 1984, he was elected president of Nicaragua. US. 
President Ronald Reagan charged that the Sandinistas 
had set up a Communist dictatorship and were provid- 
ing aid to rebels in other Central American countries. In 
late 1983 and early 1984, the United States aided the 
contras in placing mines in Nicaraguan harbours. In 
1985, Reagan ordered an embargo on U.S. trade with 
Nicaragua. Before the embargo, the United States had 
been Nicaragua's chief trading partner. 

Some people in the United States opposed U.S. finan- 
cial aid to the contras. In the 1980's, the U.S. Congress 
panet mes voted for and sometimes voted against fur- 

er aid to the rebels. In 1986, the International Court of 
Bet ater reviewing complaints from Nicaragua— 
‘ included that the United States acted illegally in help- 
4 mine the Nicaraguan harbours and providing aid to 
i partas: U.S. officials refused to accept the conclu- 
4 a liberal public opinion was shocked by the discov- 
Ba in 1985 and 1986 officials of the government of 
ied on Reagan had secretly sold U.S. arms to Iran and 
kn e money to finance the contras. The scandal, 

own as the Iran-contra affair, rocked the Reagan ad- 
ministration, 

Ne 1988, the Sandinistas and the contras nego- 
fe cease-fire. They held talks to try to resolve their 
the leaner Although no peace agreement was reached, 
fing of fighting declined following the talks. But 
tend N resumed after the government refused to ex- 

in de cease-fire past October 31, 1989. 

a ections held in February 1990, Violeta Barrios de 
oi g of the National Opposition Union (UNO), a 
eT 14 anti-Sandinista parties, was elected presi- 
fire ae government and the contras signed a cease- 
to ement in April 1990. By June 1990, the contra 

na had been disbanded. 

(oes election of Chamorro, the United States dis- 
aa its trade embargo with Nicaragua. But the 
orro government still faced severe economic 
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The Somoza family controlled Nicaragua's government from 
1937 to 1979, Anastasio Somoza Garcia, ‘second from right, ruled 
from 1937 until 1956. His sons, Anastasio Somoza Debayle, /eft, 
and Luis Somoza, right, also became president. 


problems, including high inflation and poor industrial 
performance. Factors that contributed to these prob- 
lems included the cost and damage of the Sandinista 
and contra war, high government spending on health 
and education programmes, and a lack of domestic and 


foreign investment. 


Related articles in World Book include: 
Central America Mosquito Coast 
Chamorro, Violeta Barrios de Ortega, Daniel 
Cérdoba Sandino, Augusto César 
Dario, Rubén Somoza Garcia, Anastasio 
Granada United Nations (The Nicara- 


Lake Nicaragua guan conflict) 
León Walker, William 
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Questions 


How did Nicaragua get its name? 

What is the main source of Nicaragua's income? 

What family controlled Nicaragua from 1937 to 1979? 
What is the most heavily populated part of Nicaragua? 
Which two cities struggled for power in the 18005? 
What are Nicaragua's chief manufactured products? 
Why is the Pacific Region's soil especially fertile? 
What was the Audiencia of Guatemala? — 
What is Nicaragua's oldest and largest university? 
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Nicaragua, Lake. See Lake Nicaragua. 

Nicaragua Canal. See Nicaragua (The United States 
and Nicaragua). 

Nice (pop. 345,674; met. area pop. 475,507) is a resort 
city on the French Riviera and a Mediterranean port. It 
lies at the foot of the Alps near Italy (see France [politi- 
cal map)). The city has wide avenues, luxurious hotels, 
and villas surrounded by gardens, The Paillon River di- 
vides it into the Old Town to the east and the modern, 
western part. The Alps protect Nice from cold northern 
winds and give it a mild winter climate. Most of the peo- 
ple depend for their living on the tourist trade. Most 
tourists come during the winter holiday season between 
January and April, or else from July to September. The 
Mardi Gras, which marks the height of the Riviera Carni- 
val, is one of the city’s many winter festivals (see Mardi 
Gras). 

The industries of Nice produce olive oil, perfumes, 
Processed fruit, soap, cement, and other products. Rail- 
way lines to Marseille and to the Italian cities of Genoa 
and Turin pass through Nice. Greek settlers founded 
Nice about 400 B.C. 

Nicene Councils were two councils of the Christian 
church held in Nicaea (Nice), in what is now northwest 
Turkey. 

The first council was called in 325 by Emperor Con- 
stantine to settle the dispute caused by the Arian views 
of the Trinity. Arius was a priest of Alexandria who be- 
lieved that Christ is not of the same essence as God. The 
council adopted the so-called Nicene Creed. This de- 
clared that God and Christ as God are of the same es- 
sence. The council also fixed the time for observing 
Easter. In some regions, the Christian Easter had been 
observed on the same day as the Jewish Passover. In 
other religions, it had been observed on the following 
Sunday. 

The Nicene Creed summarized the chief articles of 
the Christian faith of that time. It is next oldest to the 
Apostles’ Creed. It was adopted originally in the follow- 
ing form, but has been amplified since: 

We believe in one God, the Father Almighty, maker of all 
things, both visible and invisible; and in one Lord, Jesus 
Christ, the Son of God, Only begotten of the Father, that is to 
say, of the substance of the Father, God of God and Light of 
Light, very God of very God, begotten, not made, being of 
one substance with the Father, by whom all things were 
made, both things in heaven and things on earth; who, for 
us men and for our salvation, came down and was made 
flesh, was made man, suffered, and rose again on the third 


day, went up into the heavens, and is to come again to judge 
both the quick and the dead; and in the Holy Ghost. 


The second council was called in 787 by the Empress 
Irene and her son Constantine. The Emperor Leo, Irene's 
deceased husband, had forbidden the use of images for 
any purpose. The council was called because of opposi- 
tion to the decree. The empress revoked the decree 
after the council had laid down principles governing the 
veneration of images. 

See also Arianism; Easter; Iconoclast; Trinity. 
Nicholas I (1796-1855) was czar of Russia from 1825 
until his death in 1855. He became known for his harsh 
rule, although a number of important social and eco- 
nomic reforms occurred during his reign. 

Nicholas was born at Gatchina and was the son of 
Czar Paul. In December 1825, after Nicholas became 


czar, a group of reform-minded noblemen 
power. Nicholas stopped this Decembrist Upris 
is called, He executed five of the leaders and se 
to exile in Siberia or to prison. 
Nicholas had been an army officer, and he 
command Russia as if it were a regiment of sol 
gave a small staff great power and created a 
lice force to prevent any antigovernment activity, 
las censored the press, persecuted Russian aut 
controlled the universities. He demanded lo 
czar, the Eastern Orthodox Church, and the R 
tion. In 1830 and 1831, he brutally crushed a revo 
in Poland, then part of a vast Russian empire, 
But Nicholas also introduced reforms. With 
proval, Russia's first modern law code came t 
1835. He also authorized improvements in the 
conditions of peasants on state lands. In addi 
las supported the building of Russia's first rail 
Nicholas tried to increase Russia's power in 
southeastern Europe. In 1828 and 1829, he fo! 
with the Ottoman Empire (now Turkey) and r 
threatened the Turks again in 1853, but the U 
dom and France aided the Turks. The Crimean 
sulted, and Russia was defeated (see Crimean 
Nicholas died during the Crimean War. 
See also Union of Soviet Socialist Republics 
Nicholas H (10102-1061) was crowned pope 
His reign is best known for the Lateran synod 
which reformed the procedures for electing a 
synod issued a major decree that said the cardi 
ops would, in effect, propose a candidate for 
Then all the cardinals would “elect,” which real y 
accept, the proposed candidate. 
The newly elected pope would be presenti 
People of Rome for approval. A notice would th 


right to interfere with the choice of pope. Later, 
also applied to imperial influence on papal ele 
The synod also issued legislation to enforce c ) 
the clergy and to prohibit simony, the selling of ch 
offices, and /ay investiture, by which secular (noi 
gious) rulers presented clergymen with the sym 
their offices. This authority enabled rulers to ci 
who received those offices. 

Nicholas was born in Burgundy, or possibly 
France. His given name was Gerhard. 

See also Pope (The early Middle Ages). 
Nicholas I (1868-1918), the last czar of Russia, 
from 1894 to 1917. He had been brought up ye 
that a czar must have absolute power. But he did no 
have the talent and drive of a strong political le 

Nicholas was born in St. Petersburg. He succeed 
his father, Czar Alexander III. His reign began during 
Period of industrial and cultural growth. The coal, 0 
iron, and textile industries developed rapidly. 
science, and other branches of learning thrived. 
Nicholas faced long-standing problems that he co 
not solve. His hopes of increasing Russian power 
Far East led to the Russo-Japanese War in 1904, W 
Russia lost (see Russo-Japanese War). 

The military defeat weakened the power of Ni 
government. Revolution broke out among many 
in 1905. Reforms were demanded by industrial Wo 


Nicholas II, the last czar of Russia, and his family posed for 
this photograph shortly before the Russian Revolution of 1917. 
The czar's family included, clockwise from lower left, his son, 
Grand Duke Alexis; his wife, Empress Alexandra; and his daugh- 
ters, the Grand Duchesses Maria, Tatiana, Olga, and Anastasia. 


Peasants, radicals, liberals, and such minorities as Poles, 
Finns, and Jews. In response, Nicholas promised to set 
up an elected assembly called the Duma and to grant 
personal rights to citizens. See Duma. 
From 1906 to 1914, Nicholas’ Cabinet ministers began 
a number of important reforms. The government ex- 
panded public education, encouraged individual owner- 
ship of land among the peasants, and gave workers 
Some insurance against illness and injury. 
at fought against Germany in World War I (1914- 
T and suffered severe losses. Nicholas became com- 
: ander in chief, which made him appear directly re- 
Pemible for military failures, His wife, the German- 
Wer Alexandra, became politically powerful, 
thee led to stories that traitors had gained control of 
aadeemment. These problems and shortages of food 
nile uel led to a new revolution early in 1917, and Nich- 
gave up the throne. 
eet of 1917, a group of revolutionaries called 
and perits seized power and took custody of Nicholas 
ee is family. The family was reported to have been 
or een July 16, 1918, Some accounts claim that Nicholas 
Hess of his family escaped from Russia. But none 
S reports has been confirmed. 
it ie also Rasputin, Grigori Y.; Union of Soviet Social- 
‘epublics (History). 
es V (1397-1455) was elected pope in 1447. Nich- 
ration fe the first true Renaissance pope. He drew inspi- 
adin tom intellectual developments in Florence, the 
in 9 humanist centre in Italy (see Renaissance 
collec ee Nicholas spent vast sums on an important 
man lon of ancient Greek, Roman, and early church 
scripts. These writings became the core of the Vat- 
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ican Library. Nicholas sponsored many humanists in 
Rome as translators of Greek works into Latin, seeing 
the papal role not only as head of the church but also as 
head of Western civilization. 

Nicholas aimed to once again make Rome the capital 
of the Christian world. He proclaimed 1450 a jubilee 
year, which attracted many pilgrims to Rome. He also re- 
built many structures in the city, employing leading 
craftspeople and artists, including the painter Fra Ange- 
lico, to decorate them. In addition, he had ambitious 
plans to rebuild St. Peter's Church, but was only able to 
reconstruct the Vatican. Nicholas was born in Sarzana, 
near La Spezia, Italy. His first and family names were 
Tommaso Parentucelli. 

Nicholas, Saint (A.D. 300s), is one of the most popu- 
lar saints of the Christian church. He is the patron saint 
of sailors, travellers, bakers, merchants, and especially 
children. Little is known about his life except that he was 
Bishop of Myra in Lycia, on the coast of Asia Minor. Ac- 
cording to tradition, he was born in Lycia. Some legends 
say that he made a pilgrimage as a boy to Egypt and Pal- 
estine, that he was imprisoned during Diocletian's per- 
secution, and released under Constantine the Great. 
Legends also say that Saint 
Nicholas attended the ` 
Council of Nicaea in 325. 
Many miracles were cred- 
ited to him. 

Much of Europe still ob- 
serves December 6, the 
supposed day of Saint 
Nicholas’ death, as a spe- 
cial holiday. For example, 
in Germany, Switzerland, 
the Netherlands, and Bel- 
gium, men in bishops’ 
robes pose as Saint Nicho- 
las. They visit children, ex- 
amine them on their 
prayers, urge them to be 
good, and give them gifts. 


This custom probably orig- Pell ofa emperi pal gi wood panel 
inated in the legend that te Gevelend Museum of Ant, USA 


Saint Nicholas gave gold to Saint Nicholas 


each of three girls who did 
not have dowries and so could not get married. 

Saint Nicholas evolved into Father Christmas in Ger- 
many and Protestant northern Europe. The Dutch took 
“the visit of Saint Nicholas” to America. The name Santa 
Claus comes from Sinterklaas, which is Dutch for Saint 
Nicholas. 

See also Christmas (Gift giving); Netherlands (Holi- 
days and recreation); Santa Claus; Saint Nicholas, Feast 


of. 

Nicholls, Sir Douglas (1906-1988), was the first Ab- 
origine to be knighted and ‘Australia’s first Aboriginal 
state governor. He served as state governor in South 
‘Australia in 1976 and 1977. He was given his knighthood 
in 1972 in recognition of his work for the Aboriginal à 
people. He was a founder member for the Aborigines’ 
Advancement League and became a director in 1969. 
Douglas Ralph Nicholls was born in Cummeragunja in 
New South Wales. In his early life, he was a well-known 
boxer, runner, and footballer. Later, he became pastor 
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of the Churches of Christ Aborigines’ Mission in Fitzroy, 
Victoria. 

Nichols, Mike (1931- _), is a famous American di- 
rector known for his work both in films and on the 
stage. Nichols won an Academy Award for directing The 
Graduate (1967), his second film. His other films include 
Who's Afraid of Virginia Woolf? (1965), Catch-22 (1970), 
Carnal Knowledge (1971), Silkwood (1983), Working Girl 
(1988), and Postcards from the Edge (1990). 

Nichols began his directing career with Barefoot in 
the Park (1963), a Broadway comedy. Nichols later di- 
rected such plays as The Knack (1964), The Odd Couple 
(1965), Luv (1966), Streamers (1976), The Real Thing 
(1984), and Biloxi Blues (1988). 

Nichols was born in Berlin, Germany. He moved to 
the United States in 1939 and became a U.S. citizen in 
1944. Nichols joined a Chicago theatre group in 1955. 
Later, he and another member of the group, Elaine May, 
formed a team that put on satirical comedy sketches. 
Nicholson, Ben (1894-1982), was an English artist 
noted for his abstract paintings. Nicholson's most valued 
artistic contribution is the re/ief, a three-dimensional ab- 
stract picture created by cutting, carving, and painting 
flat boards. In his reliefs, Nicholson explored the interac- 
tion of form and light. His early reliefs are painted white, 
a colour associated with purity and with modern archi- 
tecture designed in the early 1900s. His later reliefs in- 
corporate subtle colour and texture. 

Nicholson was born in Denham, near London. His fa- 
ther was Sir William Nicholson (1872-1949), also an artist. 
Ben Nicholson's early works were charming and realistic 
decorative paintings. He also painted still lifes that dem- 
onstrate the influence of the French artist Paul Cézanne 
and the cubist movement. 

Nicholson, Sir Charles (1808-1903), a British doctor, 
helped establish Sydney University. He was appointed 
to the university senate in 1850 and was its chancellor 
from 1854 to 1862. His collection of antiquities provided 
the basic material for the university's Nicholson Mu- 
seum. He was born at Bedales in Yorkshire, England. He 
landed in Sydney in 1834 and became a member of the 
New South Wales Legislative Council in 1843. 
Nicholson, Jack (1937- _), is an American film actor 
and director. He often plays a cocky, rude outsider or 
free-spirited individualist who rejects conventional soci- 
ety. Nicholson won the 1975 Academy Award as best 
actor for his performance in One Flew Over the Cuck- 
00's Nest and the 1983 Academy Award as best support- 
ing actor for his performance in Terms of Endearment. 
Nicholson was born in Neptune, New Jersey. He 
made his film debut in The Cry Baby Killer (1958) and 
first gained recognition in Fasy Rider (1969). His other 
major films include Five Easy Pieces (1970), Carnal 
Knowledge (1971), The Last Detail (1973), Chinatown 
(1974), The Shining (1980), Prizzi’s Honor (1985), The 
Witches of Eastwick (1987), Batman (1989), and Wolf 
(1994). Nicholson has also directed films, beginning with 
Drive, He Said (1971). 
Nickel is a white metallic chemical element used in al- 
loys. Its atomic number is 28 and its atomic weight is 
58.69. Its chemical symbol is Ni. Nickel is magnetic, takes 
a high polish, and does not tarnish easily. 
Nickel can be hammered into thin sheets or drawn 
into wires. One kilogram of pure nickel can be drawn 
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into a wire 325 kilometres long. The Chinese u: 
alloy of nickel more than 2,000 years ago. Pure 
was first isolated in 1751 by the Swedish scienti: 
Cronstedt. 

Industrial uses. Nickel is used in structural 
in electroplating chiefly because it resists corro: 
Printers often have printing plates electroplated 
nickel to enable them to withstand hard use (si 
troplating). Nicke/ peroxide (Ni,O,), a nickel comi 
forms the active material of the positive electrod 
Edison accumulator (storage battery). Nickel is al: 
in the nickel-cadmium accumulator (see Battery). 

An important use for nickel is to promote cert 
chemical reactions by catalysis (see Catalysis). 
nickel itself is not changed in the process and 
used repeatedly. Nickel is used as a catalyst in a pro 
called hydrogenation. The nickel causes some organ 
compounds to combine with hydrogen to form ni 
compounds, Hydrogenation produces solid vege 
oils for cooking. See Hydrogenation. b 

Nickel-iron alloys. Perhaps the largest use for 
is as an additive to cast iron and steel. It improve! 
properties of these substances in many ways. It ma 
iron more ductile (easily formed) and increases its! 
ance to corrosion. Nickel also makes steel more 
ant to impact. Manufacturers often use steel allo 
with nickel to make armour plate and machine 

Invar, an alloy of nickel, iron, and other metals 
ued for measuring tapes and pendulum rods. Ite 
or contracts very little as its temperature changes. 

Monel metal is an alloy of nickel and copper u: 
sheet-metal work. It has an especially high resi: 
corrosion. See Monel metal. 

Nickel silver, also called German silver, is a ni 
alloy used in tableware. See Nickel silver. 

Mining nickel. The chief mineral ore of nickel 
pentlandite, a mixture of sulphur, iron, and nick 
nickel ores include millerite and niccolite. 

Before its breakup, the Soviet Union was the li 
producer of nickel. It produced about a quarter of 
world total. Australia, Canada, Indonesia, and New 
donia are also important nickel-producing areas. 
Nickel silver is an alloy of copper, nickel, and zint 
The alloy is also called German silver because it Was 
first made in Hildburghausen, Germany. It is a yell 
metal that is harder than silver. Nickel silver tarni: 
easily, but it takes a good polish. Much of the silve 
used today is made of nickel silver plated with real $ 


ver. It looks like solid silver when new, but the plate 
wears off with use. 

Vinegar and strong salt solutions may combine with 
nickel silver to form foxic (poisonous) substances that 
can make people ill. Silver-plated tableware should not 
be used with these types of liquids after the silver plate 
has worn off. 

See also Alloy. 

Nickelodeon. See Film industry (History of the cin- 
ema; picture). 

Nicklaus, Jack (1940- ), an American golfer, ranks 
among the greatest players in the history of the sport. 
Nicklaus was the first player to win all four of golfs 
major titles at least twice. He won the British Open in 
1966, 1970, and 1978; the U.S. Open in 1962, 1967, 1972, 
and 1980; the U.S. Masters tournament in 1963, 1965, 
1966, 1972, 1975, and 1986; and the U.S. Professional 
Golfers’ Association (PGA) tournament in 1963, 1971, 
1973, 1975, and 1980. Nicklaus also won the United 
States Amateur tournament in 1959 and 1961 before 
turning professional. 

Jack William Nicklaus was born in Columbus, Ohio. 
He was nicknamed the “Golden Bear” because of his 
blond hair. His first professional tournament victory 
came in 1962 when he defeated Arnold Palmer in a play- 
off for the 1962 U.S. Open championship. Nicklaus has 
also designed a number of golf courses. 

See also Golf (picture). 

Nickname. See Name (Nicknames). 

Nicolet, Jean (1598-1642), was an early French ex- 
plorer in America. Historians believe he was the first Eu- 
ropean to enter Lake Michigan and to travel in the terri- 
tory that is now the state of Wisconsin. Little was known 
of his explorations until the middle 1800's when an ac- 
count of his western journey was found in the Jesuit Re- 
lations, 

Itis now believed that Nicolet made a voyage up 
through Lake Huron in a large canoe in 1634. He passed 
through the Straits of Mackinac and entered Lake Michi- 
gan. Nicolet’s party crossed the lake to Green Bay on the 
west side, There they met a tribe of Winnebago Indians, 
hk whom Nicolet made a peace treaty. They honoured 

im as a son of the gods. Nicolet is believed to have 
gone a short way inland and then to have returned to 
the French outposts. 

A Nicolet was born in Cherbourg, France, and went to 
gaa when he was 20 with explorer Samuel de 
amplain, Nicolet drowned when his boat overturned 
Ni the St. Lawrence River. 
Q cosia (pop. 163,700) is the capital and largest city of 
feng an island republic in the Mediterranean Sea. It 
tng Hi north-central part of the island (see Cyprus 
ae ie city serves as the business and administrative 
aiik a the island. It is also a trade centre in the Mes- 
mond lain. Goods produced in that region include al- 

1K ee fruit, olive oil, wheat, and wine. A 
oh ine Turkish troops invaded Cyprus. Nicosia then 
in ivided into a Turkish Cypriot section to the north 
acs Greek Cypriot section to the south. The island's 
secil government offices are located in the southern 
N on. 
on See Flowering tobacco. y 
Amou e is a chemical compound found in small 

nts in the leaves, roots, and seeds of the tobacco 
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plant. Nicotine is one of the few natural liquid a/kaloids 
(see Alkaloid). It can also be made synthetically. 

The content of nicotine in tobacco can vary from 0.2 
per cent to 5 per cent. Smoking tobaccos generally con- 
tain between 1 per cent and 2 per cent nicotine. A 
smoker takes in about 0.05 milligram to 2 milligrams of 
nicotine per cigarette. The nicotine quickly becomes ab- 
sorbed into the smoker's blood and reaches the brain 
within eight seconds after inhalation. 

Pure nicotine is extremely poisonous. Even a small 
amount will cause vomiting, great weakness, rapid but 
weak pulse, and possibly collapse or even death. Nico- 
tine is the ingredient in tobacco to which people be- 
come addicted and dependent. Doctors generally agree 
that use of tobacco is harmful. See Smoking. 

See also Tobacco (introduction). 

Nicotinic acid. See Vitamin (Vitamin B complex). 
Nictitating membrane is a thin membrane under 
the eyelid that can be pulled over the eyeball. Birds and 
many reptiles have the membrane, but human beings do 
not have it. 

Nielsbohrium. See Element 105. 

Nielsen, Carl August (1865-1931), was one of Den- 
mark's greatest composers. His music was largely over- 
looked during his lifetime but became internationally 
popular after his death. 

Nielsen wrote in the traditional forms of the 1800s. 
His early works reflect the strong influence of the Ger- 
man composer Johannes Brahms. However, Nielsen's 
style grew steadily, and he eventually developed a more 
modern musical language, especially in his use of har- 
monies, Nielsen's compositions include six symphonies, 
symphonic poems for orchestra, and concertos for clari- 
net, flute, and violin. He also wrote chamber music, 10 
cantatas, and works for both piano and organ. One of 
his last major compositions is Piano Music for Young 
and Old (1930), a set of 24 pieces in all keys. Nielsen was 
born near Odense on the island of Fyn. 

Niemeyer, Oscar (1907- ), is a Brazilian architect. 
He is best known as the designer of the principal build- 
ings of Brasilia, the Brazilian capital (see Brasília). Nie- 
meyer often uses decorative shapes for entire buildings, 
and in repetitious architectural elements. He has said 
that his designs are inspired by Brazilian climatic and 


The Presidential Palace was one of many buildings designed 


by Oscar Niemeyer in the 1950s for Brazil's capital, Brasilia. 
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social conditions, and the nation’s colonial baroque art 
heritage. 

Niemeyer was born in Rio de Janeiro. His early work 
was influenced by brief contact with the architect Le 
Corbusier. An example of this work is the Ministry of Ed- 
ucation (1937-1943) in Rio de Janeiro. It is shaped like a 
concrete slab, with windows set deeply into the build- 
ing to provide sun shades. During the early 1940's, Nie- 
meyer served as chief architect for Pampulha, a new res- 
idential suburb near Belo Horizonte. For a picture of his 
work, see Brazil (The arts). 

Niépce, Joseph Nicéphore (1765-1833), a French 
scientist, invented the first photographic technique, 
heliography. Niépce began experimenting in 1816. He 
succeeded in making a crude photograph of a courtyard 
in 1826. He sensitized a metal plate with bitumen and ex- 
posed it for eight hours. This plate, the world’s first pho- 
tograph, is in the Gernsheim Collection at the University 
of Texas, in Austin, Texas, U.S.A. (see Photography [His- 
tory; picture]). Niépce also produced photogravure 
plates from engravings and pioneered photomechanical 
reproduction methods. 

In 1829, Niépce became the partner of L. J. M. Da- 
guerre, who based his researches for his daguerreotype 
process on Niépce's earlier technique of heliography 
(see Daguerre, Louis J. M.). Niépce was born in 
Chalon-sur-Saône. 

Nier, Alfred Otto Carl (1911- ), an American 
physicist, won distinction for his development of a mass 
spectrograph and his use of it in nuclear research. He 
specialized in the study of isotopes (atoms of the same 
element with different atomic weights) and their accu- 
rate mass determination. 

Nier separated a small amount of the two principal 
isotopes of uranium, U-235 and U-238, in 1940. This al- 
lowed physicist J. R. Dunning and his associates at Co- 
lumbia University to prove that U-235 fissions (splits) 
when bombarded with slow neutrons. This discovery 
ranks as a milestone in the development of practical 
atomic energy. Nier also studied thermal diffusion, elec- 
tronics, and the application of the mass spectrograph to 
chemistry, geology, and medicine. 

Nier was born in St. Paul, Minnesota. He graduated 
from the University of Minnesota. He became chairman 
of the physics department there in 1953. 

Nietzsche, Friedrich (1844-1900), was a German phi- 
losopher, poet, and classical scholar. Many philoso- 
phers, writers, and psychologists of the 1900's have 
been deeply influenced by him. 

Nietzsche greatly admired classical Greek civilization. 
In his first book, The Birth of Tragedy (1872), he pre- 
sented a revolutionary theory about the nature of Greek 
tragedy and civilization. He said they could best be un- 
derstood as the results of a conflict between two basic 
human tendencies. The Apol/onian tendency was a de- 
sire for clarity and order, represented by the Greek sun 
god, Apollo. The other, Dionysian, tendency was a wild, 
irrational drive toward disorder, represented by the god 

of wine, Dionysus. 

Nietzsche criticized religion. In Thus Spake Zarathu- 
stra (1883-1885), he proclaimed, “God is dead.” He meant 
that religion, in his time, had lost its meaningfulness and 
power over people and could no longer serve as the 
foundation for moral values. He believed the time had 


come for people to critically examine their traditional 
values and the origins of these values. 

Nietzsche tried to begin this “re-evaluation of all val 
ues” in such works as Beyond Good and Evil (1886) and 
Genealogy of Morals (1887). He said that the warriors 
who originally dominated society had defined their ow 
strength and nobility as “good,” and the weakness ofthe 
common people as “bad.” Later, when the priests and 
common people came to dominate society, they rede- 
fined their own weakness and humility as "good" andthe 
strength and cruelty of the warriors whom they feared 
as “evil.” Nietzsche criticized this second set of values 
because it was based on fear and resentment, and heas 
sociated these values with the Judeo-Christian tradition, 
He repeatedly criticized Christianity, particularly in The 
Antichrist (1895). 

Nietzsche boasted that he was one of the few philoso | 
phers who was also a psychologist. Nietzsche's major | 
psychological theory is that all human behaviour is bas: | 
cally motivated by the “will to power.” He did not mean 
that people wanted only to overpower each other phys 
cally. He thought that people also wanted to gain power 1 
and control over their own unruly passions. He thought 
that the self-control exhibited by ascetics and artists was 
a higher form of power than the physical bullying of the 
weak by the strong. Nietzsche's ideal person, the over | 
man or superman, is the passionate individual who | 
learns to control passions and use them in a creative | 
manner. Nietzsche said that people should accept and } 
love their own life so completely that they would 
choose to relive it, with its joys and sufferings, an infi- 
nite number of times. 

Nietzsche was born in Saxony, the son and grandson 
of Protestant ministers. He studied at the universities 1 
Bonn and Leipzig. When he was only 24, he became 
professor of classics at the University of Basel in swith | 
erland. There he became the close friend of the com: al 
poser Richard Wagner, but the friendship ended in hos | 
tility. In 1870, Nietzsche became a Swiss citizen. A 
teaching at the university for only 10 years, he retire! i 
because of poor health. He then devoted all his time E 
energy to his writing. In 1889, Nietzsche suffered a mê 
tal breakdown from which he never recovered. k 

Nietzsche has unjustly suffered notoriety as 4 i 
anti-Semite, and forerunner of Nazism. This is large te 
due to the editing of his writings and misrepresent if 
of his ideas by Nazi propagandists and by his racist $ 
ter Elizabeth. 

Niflheim was a land of the dead in Norse my 
Niflheim was a region of eternal ice, mist, and dar md 
It lay across the river Gjol, far to the north of Mipan y 
where the human race lived. The chief god Odin si 
ished the goddess Hel to Niflheim. There she becia 
the ruler of the afterworld, which housed the sou! rain 
those who died of disease or old age. The souls 0! 
riors killed in battle went to a place called Valhalla. 

Uller, the god of winter, lived in Niflheim during 
summer months. The giant serpent Nidoggr dwe ad 
in a turbulent spring called Hvergelmir. The desp ey 
root of Yggdrasil, a tree that supported the worl D 
located in Niflheim. Bifrost, the rainbow bridge; # realm 
over Niflheim, connecting Midgard to Asgard, the 
of the gods. 

See also Mythology (Teutonic mythology). 


Niger is a large, landlocked country in West Africa. Bar- 
ren desert and mountains cover most of northern Niger. 
Agrassy, thinly wooded plain extends along the south- 
ern border. The country, officially called the Republic of 
Niger, takes its name from the Niger River, which flows 
through its southwest corner. Niamey is Niger's capital 
and largest city. 

The people of Niger belong to many different ethnic 
groups, each with its own language and customs. Al- 
most all the people are black Africans, and a large ma- 
jority are Muslims. Most of the people work as farmers 
and live in the south, where water and farmland are 
available. 

Niger became an independent nation in 1960. It had 
been ruled by France for about 60 years before inde- 
pendence. 

Government. The president is the most powerful of- 
ficial in Niger's government. The president is elected by 
the people to a seven-year term. The legislature, called 
the National Assembly, is made up of 83 members 
elected by the people. The Assembly elects a prime 
minister, and the prime minister appoints a cabinet of 
ministers, The prime minister and the cabinet run the 
daily operations of the government. Niger is divided 
into seven departments for the purposes of local gov- 
ernment, Each department is managed by a prefect (gov- 
eror). Prefects are elected by the voters in their depart- 
ments. 

Niger's judicial system includes local and national 
courts. Quranic (Islamic) law is widely applied in court 
cases involving family disputes. 

People. For Niger's total population, see the Facts in 
brief table with this article. The people of Niger are 
called Nigeriens. About 98 per cent of the people are 
black Africans, Nonblack minorities in the population in- 
clude a local white ethnic group called the Tuareg, 
whites from other countries, and Asians. 

The major black ethnic groups in Niger include the 
Hausa, Djerma-Songhai, Kanuri, and Fulani. The Hausa 
make up about half of the population of Niger. They live 
mainly in the south and work as farmers. Between a 
quarter and a fifth of the people are members of the 
Djerma-Songhai ethnic group. The DjermaSonghai are 
farmers and live in the southwestern corner of the coun- 
try. The Kanuri make up about 5 per cent of the popula- 
tion. They farm the rich land in southeast Niger. 


Facts in brief about Niger 


Capital: Niamey. 
i cial language: French. 
rea: 1,267,000 km?. Greatest distances—east-west, 1,770 km; 
north-south, 1,328 km. 
ron Highest—Mt. Gréboun, 1,944 m above sea level. 
ulation: Estimated 1996 population—9,386,000; density, 7 
People per km’; distribution, 77 per cent rural, 23 per cent 
‘ee 1988 census—7,249,596. Estimated 2001 population— 
El products: Agriculture—beans, cassava, cotton, hides and 
n ins, livestock, millet, peanuts, peas, rice, sorghum. Mining— 
ranium, natron, phosphate, salt, tin, tungsten. 
9: Horizontal stripes of orange, white, and green; an orange 
circle on the white stripe. See Flag (picture: Flags of Africa). 
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Many of the Fulani and the Tuareg are nomadic (trav- 
elling) people who rear livestock for food. Together they 
make up more than 10 per cent of the population. Dur- 
ing the rainy season, which lasts from July to Septem- 
ber, these two groups live in the barren desert country 
of northern Niger. In dry months they travel south in 
search of water and pastureland. 

About four-fifths of Niger's people live in rural areas. 
Most of them grow crops and rear livestock for food 
and for export. Some Nigeriens who live near the Niger 
River or Lake Chad fish for a living. The nomadic groups 
rear camels, cattle, goats, and sheep. In the late 1960s 
and early 1970's, and again in the early 1980's, severe 
droughts led to the deaths of many of the nomads’ ani- 
mals. As a result, many nomads were forced to become 
farmers or move to urban areas. 

About one-fifth of all Nigeriens live in cities and 
towns. Niamey, the capital, is the largest city by far. It 
has about 360,000 people. Other important cities include 
Agadez (Agades), Maradi, Tahoua, and Zinder. Most 
urban workers in Niger have jobs in the government 
and other services, or in business. 

Houses in rural Niger are built according to the tradi- 
tions of the various ethnic groups. The Hausa live in 
crowded villages and towns, in houses built of sun- 
dried mud bricks. The nomadic Tuareg live in tents 
made of skins or mats. The nomadic Fulani build houses 
out of straw and branches, and must construct new 
homes every time they move. The Nigerien government 
has built low-cost single-family houses in Niamey. 


800 Milos 


7,000 1,200 Kilometres 


ney: Currency unit—franc. One franc = 100 centimes. 
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Nigeriens eat mainly grains and dairy products. Sev- 
eral popular dishes are made with millet and sorghum. 
The nomadic Fulani and Tuareg live mainly on milk 
products from their herds. They also trade these prod- 
ucts for grains and vegetables. 

Most Nigerien women wear long wrap-around skirts 
with short blouses and sandals. Men may wear trousers 
or knee-length shorts with loose shirts or robes. Tuareg 
men wear turbans with veils. The Fulani and Tuareg, 
who travel in desert areas, wear long, loose robes for 
protection from the sun. 

Education in Niger is free, but many areas do not 
have schools. The government operates the state 
schools. Many places have Quranic schools, which 
teach Muslim religious knowledge. A system of “tent 
schools” serves the nomadic groups in the north. When 
a group moves, the school moves with it. Only about 10 
per cent of the people can read and write. 

French is the official language of Niger and is widely 
used in the schools. However, most Nigeriens com- 


Hausa women in Niger work in the grain fields near their vil- 
lage. The Hausa people make up the country’s largest ethnic 
group. Most Hausa make their living by farming. 


The village of 
Niger developed 


oasis, which is the 
source of water in the 
The Air Mountains, i 
background, receive 
slightly more rain th 
surrounding desert 
vanna regions, 


monly speak the language of their ethnic group, 
of French. More than 85 per cent of the population 
derstand the Hausa language, which serves as th 
guage of trade. The language of the Djerma-Son, 
ranks as the second most widely spoken languag 
Some Nigeriens speak Arabic. 

About 90 per cent of all Nigeriens are Muslims. 
small percentage of urban dwellers are Christians; 
some rural Nigeriens practise African religions. 

The ethnic groups in Niger have produced many 
kinds of crafts, music, dance, and art. Craftworkers! 
gold and silver jewellery, pottery, leatherwork, cloth; 
and wood carvings. People in both urban and rural 
areas enjoy traditional African music. Popular form: 
recreation include cycling, basketball, and soccer. 

Land and climate. Niger has an area of 1,267,00 
square kilometres. Sandy plateaus and desert cove 
northern two-thirds of Niger. In the centre of this f 
gion, a large area of mountain ranges called the A 
Mountains rises above the flat landscape. These m 
tains include the highest peak in Niger, Mount Gré 
which stands 1,944 metres above sea level. Less thal 
17.5 centimetres of rain falls each year in the mou! 
The surrounding desert receives even less rain. Te 
atures in the area can reach as high as 50° C. 

Niger's most productive zone for herding an 
growing crops is the savanna, a grassy, thinly woo! 
plain in the south, The savanna extends from the Ni 
River in the west, along Niger's southern border, 10 
Chad in the east. It is one of the hottest places in 
world, with average daily temperatures in Niana i 
reaching 35° to 38° C. Most of Niger's rain falls in 
vanna area. The city of Zinder receives about 55 02 
metres annually. th 

Niger is a landlocked nation, with no outlet to 
The Niger River flows for about 565 kilometres across | 
the southwest corner of Niger. The river floods s 
uary and February and provides irrigation water for 
growing crops along its banks. 

Niger's plant and animal life vary from north to 
Few plants grow in the desert, except near ont 
the date palm tree is common. Such wild animas 
foxes, ostriches, barbary sheep, and gazelles an 
antelope live in the north. Palm, mahogany, kapo 
cia, and baobab trees grow in the south. Wild ani 
the south include elephants, wart hogs, baboons, 9 
raffes, and crocodiles. 


Economy. Niger is a developing nation and ranks as 
one of the poorest countries in the world. Only 3 per 
cent of its land is used to grow crops, and it has few nat- 
ural resources. Droughts have devastated Niger's econ- 
omy at various times, causing sharp reductions in crop 
and livestock production. 

Niger's most important economic resource is ura- 
nium. The country is one of the world's leading produc- 
ers and exporters of uranium. Other minerals include 
iron ore, phosphate, tin, tungsten, natron, and salt. 

About 90 per cent of Niger's people live by farming 
and herding. Niger's agricultural exports include cotton, 
peanuts, livestock, meat, and hides. Such crops as 
beans, cassava, millet, peas, rice, and sorghum are 
grown for food. Farmers rear cattle, oxen, goats, and 
camels for food, export, and transport. 

Poor transportation has hampered economic devel- 
opment in Niger. The country has no railways, and most 
of its roads are not paved. Less than 1 per cent of all 
Nigeriens own a car. Trucks carry freight, and people 
get around by bus or on foot. Niamey has an interna- 
tional airport. 

Niger has an average of only 1 radio for every 23 peo- 
ple, and less than 1 per cent of the people own a televi- 
sion set. Niger has one daily newspaper. The govern- 
ment controls all communications media in the country. 

History. About A.D. 1000, Tuareg people began mov- 
ing south from the middle of the Sahara into what is 
now Niger, They eventually controlled the trade routes 
across the desert and south to the coast. In the 1400s, a 
Tuareg empire grew up around the city of Agadez. 

The Songhai Empire became powerful in the 1400s. 
Its capital was Gao, in what is now Mali. During the 
1500s, the empire conquered the Tuareg at Agadez, and 
controlled much of central and western Niger. In 1591, 
an army from Morocco captured Gao, and the Songhai 
ure collapsed. See Africa (Kingdoms in western Af- 

ica). 

European explorers first arrived in Niger during the 
early 1800s. The French occupied parts of West Africa 
under agreements reached in 1885 and 1890 between 
the various European groups. France gained control of 
most of Niger by 1900. The French put down a strong re- 
sistance by Tuareg people in 1906. Niger became part of 
French West Africa in 1922. Niger gained independence 
from France on Aug. 3, 1960. 

Hamani Diori, the leader of the Niger Progressive 
Party (Parti Progressiste Nigérien, or PPN), was elected 
Niger's first president. In the late 1960's and early 1970s, 
4 severe drought struck Niger, causing widespread food 
shortages and other problems. In 1974, a group of army 
Officers led by Seyni Kountché overthrew Diori’s govern- 
Ment. Kountché made the PPN illegal, suspended the 
Ron and dissolved the National Assembly. 
jum became president of the Supreme Council 

rey called the Supreme Military Council), which 

olds all governing power. Kountché died in 1987. 
ral Council chose Colonel Ali Saibou to succeed 
anehe as its president. Niger's economy suffered 
deck the 1980's because worldwide prices of uranium 
fone In 1992, the country adopted a multiparty po- 
Fon system. Mahamane Ousmane of the Alliance ofthe 
Ces of Change, a coalition of parties, was elected 
President in 1993, 
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See also French West Africa; Fulani; Hausa; Sahara; 
Tuareg. 

Niger River is the third longest river in Africa. Only 
the Nile and Congo (Zaire) rivers are longer. The Niger 
River flows about 4,180 kilometres in western Africa. It 
carries more water than any other African river except 
the Congo (Zaire). The Niger River drains about 
1,500,000 square kilometres of land. 

The Niger begins in the highlands of southern 
Guinea, near Guinea's border with Sierra Leone. The 
river then flows northeast into Mali, where it turns 
southeastward. After leaving Mali, the river cuts through 
the southwestern part of Niger and the northern tip of 
Benin. It then flows through western Nigeria, where it is 
joined by its main tributary, the Benue River. Near the 
coast of southern Nigeria, the Niger flows through a 
large delta region and empties into the Gulf of Guinea, 
an arm of the Atlantic Ocean. 

Fishing and the transportation of passengers and 
freight are important activities on the Niger. Boats can 
navigate the river for about 1,600 kilometres in Mali and 
about 640 kilometres in Nigeria all year round. Rapids, 
waterfalls, and other obstacles prevent navigation on 
other parts of the Niger River. 

The delta region of the Niger has major deposits of 
petroleum. The Niger is an important source of hydro- 
electric power. The Kainji Dam in Nigeria is one of the 
largest power projects on the river. The dam, which 
holds back the Niger to form Kainji Lake, produces 
much of Nigeria's electricity. 

The Scottish explorer Mungo Park became the first 
European to explore the course of the Niger. Park led ex- 
peditions on the river in 1796 and 1797 and in 1805 and 
1806. See also Africa (political map). 


their nets on the banks of the Niger River, 
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Ways of life in Nigeria present a sharp contrast between the new and the old. Many Nigerians live 
in modern, crowded cities, such as Lagos, the commercial centre and largest city, /eft. But most 
people, such as the herdsmen on the right, live in rural areas and follow ancestral traditions. 


Nigeria 


Nigeria, a country on Africa's west coast, has more 
people than any other African country. Nigeria is a land 
of great variety. It has hot, rainy swamplands; dry, sandy 
areas; grassy plains; and tropical forests. High plateaus 
and rocky mountains rise up in parts of the country. 

The population of Nigeria consists of more than 250 
different ethnic (cultural) groups. Most of the people live 
in rural areas of the country. But Nigeria also has several 
large, crowded cities. Lagos is Nigeria's largest city. 
Abuja is the country’s capital. 

In 1976, the government announced that it would 
eventually move the federal capital from Lagos to Abuja, 
a planned city in the centre of the country. Work began 
in the early 1980's, and Abuja became capital in 1991. 

Most Nigerians earn their livelihoods by farming, 
fishing, or herding. The country is a leading producer of 
cacao, peanuts, and other crops. In addition, Nigeria has 
mineral resources, including large deposits of petro- 
leum. Since the late 1960s, profits from Nigeria's grow- 
ing oil industry have brought new wealth to the nation. 
Nigeria has used this wealth to develop new industry, 
improve its educational system, and modernize its agri- 
culture. The income from petroleum, however, has fluc- 

tuated widely. 

A number of ancient kingdoms developed in the area 
that is now Nigeria hundreds of years ago. Some of the 
kingdoms became important cultural and trade centres. 
The United Kingdom (UK) government gained control of 
Nigeria during the late 1800's and early 1900's. Nigeria 
was a colony and protectorate of the UK until 1960, 
when it gained independence. 


Government 


Military leaders controlled Nigeria's governme! 
from 1966 to 1979. A civilian government took contr 
1979, and a Constitution was adopted the same yea 
Constitution gave people the right to elect the main 
ernment officials. The government was headed bya 
president, who appointed a Cabinet. In 1983, ho 
military leaders overthrew the civilian government. 
the late 1980s, the military government began taki 
steps to return Nigeria to civilian rule. See the Re 
developments section of this article for details. 


Facts in brief about Nigeria 


Capital: Abuja. 
Official language: English. J 
Official name: Federal Republic of Nigeria. 
Area: 923,768 km*. Greatest distances— east-west, 
north-south, 1,046 km. Coastline—769 km. le 
Elevation: Highest—Dimlang Peak, 2,042 m above sea 
Lowest—sea level. . densi 
Population: Estimated 1996 population—1 08,320,007 si 
117 people per km*; distribution, 84 per cent rural i: 
urban. 7991 provisional census—88,514,501. Estima! 
population—125,661,000. n a 
Chiat products: Acricature-beans; beef and hides, a 
cassava, cotton, maize, millet, palm oil and palm oe ; 
nuts, rice, rubber, yams. Mining—columbite, limen 
ral gas, petroleum, tin. Manufacturing—cement, ¢! 
clothing, food products, textiles. a 
National anthem: “Arise, O Compatriots. 3 
Money: Currency unit—naira. One naira = 100 kobo. 


1,287 km 


National government. A military-dominated govern- 
ment controls Nigeria. A Provisional Ruling Council, 
made up of military leaders and police officers, was 
formed in late 1993 to make Nigeria's laws. A cabinet, 
called the Federal Executive Council, carries out the 
laws and handles the day-to-day government activities. 
The Federal Executive Council has about 30 members, 
including both civilians and military leaders. The presi- 
dent is the leader of both councils. The president is the 
head of government and commander in chief of the 
armed forces. 

Local government. Nigeria is divided into 30 states 
for administering matters not reserved to the federal 
government. The 30 states are divided into hundreds of 
local government areas. Military commanders govern 
these areas. 

Political parties. The government allows only two 
registered political parties—the Social Democratic Party 
and the National Republican Convention. The govern- 
ment created both parties in 1989. 

Courts, The Federal Supreme Court is the highest 
court in Nigeria. It consists of a chief justice and 10 
judges, all of whom are appointed by the federal gov- 
ernment. The country's judicial system also includes fed- 
eral courts of appeal, state high courts of justice, magis- 
trate courts, and district courts. Courts based on Islamic 
law operate in the northern part of the country, where 
many of the people are Muslims. 

Armed services. About 120,000 people serve in the 
Nigerian Army. The country also has a small navy and air 
force, and a federal police force. All military service is 
voluntary. 


People 


_ Population and ancestry. For Nigeria's total popula- 
tion, see the Facts in brief table with this article. Most 
Nigerians live in rural areas. Since the mid-1900s, many 
Nigerians have moved to the cities. Lagos, the nation’s 
commercial centre and largest city, has more than a mil- 
lion people. Lagos was Nigeria's capital until 1991. Four 
other cities in Nigeria have populations of more than 
400,000. They are, in order of size from largest to small- 
est, Ibadan, Uyo, Ogbomosho, and Kano. See Ibadan; 
Lagos, 

Almost all Nigerians are black Africans. The country 
has more than 250 different ethnic groups. These ethnic 


groups differ from one another in language and in some, 


of their customs and traditions. The three largest ethnic 
groups are, in order of size, the Hausa, the Yoruba, and 
the Igbo (also spelled Ibo). See Igbo. These three ethnic 
groups account for about three-fifths of the total popula- 
tion of Nigeria. 

The Hausa people live primarily in northern Nigeria 
and in the neighbouring countries of Niger and Chad. 
Most of them are farmers, and many also work as craft- 
Workers and traders. The Hausa have lived in the area 
Fi more than a thousand years. During the 1200s, the 
ea a people who originally came from what are now 
gual and Gambia, began to settle in the Hausa terri- 
en The Fulani took control of the region during the 

le ly 1800's, Because of the intermixing of the two peo- 
Ples, the group is sometimes called the Hausa-Fulani. 
See Fulani; Hausa. 

The Yoruba live mainly in the southwestern part of 
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the country and in Benin and Togo, two nations that lie 
to the west of Nigeria. Many of the Yoruba live in cities 
and farm the land in the surrounding countryside. Sev- 
eral Yoruba cities, including Lagos, were founded hun- 
dreds of years ago. See Yoruba. 

The Igbo form a majority of the population in south- 
eastern Nigeria. Large numbers of Igbo also live in other 
areas of the country. During the period of British rule in 
the 1900's, many Igbo accepted Western education and 
ways of life more quickly than the other Nigerian ethnic 
groups and were more willing to travel. As a result, the 
Igbo held many important positions in business and 
government during the period of colonial rule. 

Nigeria's other leading ethnic groups include the 
Nupe and Tiv of central Nigeria; the Edo, Urhobo, and 
Itsekiri of the Edo and Delta states; the ljo of the Rivers 
State; the Efik and Ibibio of the Cross River State; and 
the Kanuri of northeastern Nigeria. The Kanuri trace 
their ancestry back to the ancient Kanem empire (see 
Kanem). 

Languages. English is the official language of Nigeria 
and is taught in schools throughout the country. How- 
ever, English is not the most commonly used language. 
Each of the more than 250 ethnic groups in Nigeria has 
its own distinct language. The three most widely used 
languages in the country are those of the three largest 
ethnic groups—Hausa, Yoruba, and Igbo. 


Coat of arms. The design on 
the shield stands for Nigeria's 
fertile soil and main rivers, the 
Niger and the Benue. 


Nigeria's flag was adopted in 
1960. The green represents ag- 
riculture, and the white sym- 
bolizes unity and peace. 


Nigeria, a large country in West Africa, lies on the Gulf of 


Guinea, just north of the equator. 
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A majority of the people of Nigeria speak more than 
one language. They may use the language of their ethnic 
group on most occasions, and use English or another 
language at other times. In addition, Nigerians who are 
Muslims use Arabic while taking part in various reli- 
gious activities. 

Way of life. Most homes in rural Nigeria are made of 
grass, dried mud, or wood. The roofs normally consist 
of asbestos, corrugated metal, or thatch. A typical village 
consists of several compounds (clusters of houses). A 
group of related families lives in each compound. Well- 
to-do city dwellers in Nigeria live in modern houses or 
flats. The cities also have slums, where people live in 
mud huts that line unpaved streets. Overcrowding has 
become a serious problem in many Nigerian cities since 
the 1960's, when increasing numbers of people began 
moving from rural to urban areas in search of jobs anda 
better standard of living. 

In the cities, many Nigerians wear Western-style 
clothing. But other city dwellers and most people in 
rural areas wear traditional clothing. Traditional gar- 
ments for men and women in Nigeria include long, 
loose robes made of white or brightly coloured fabrics. 
The men may also wear short, full jackets with shorts or 
trousers. Small round caps are popular head coverings 
for men, and Nigerian women often wear scarves or tur- 
bans. Rural Nigerians in some parts of the country wear 
only a /oin cloth, a small piece of fabric tied around the 
waist. 

The chief foods of Nigeria include yams, maize, rice, 
and beans. The people also eat plantains (a kind of ba- 
nana) and the roots of the cassava plant (see Plantain; 
Cassava). Nigerian food is often cooked in palm oil or 
peanut oil, and it may be highly seasoned with red pep- 
pers, Some Nigerian meals feature beef, chicken, fish, or 
lamb. But in general, most Nigerians do not eat much 
Meat. Popular beverages in Nigeria include beer and a 
wine that is made from the sap of palm trees. Some city 
dwellers also drink coffee and tea. Nigerian Muslims 
who obey the laws of Islam may not drink alcoholic bev- 
erages, 

Religion. Almost 50 per cent of the people of Nigeria 
are Muslims, They make up the majority of the popula- 
tion in the north. Nearly 40 per cent of the people are 
Christians. They live mainly in southern Nigeria. Many 
Nigerians, especially in the central part of the country 
and in rural areas, practise traditional religions based on 
the worship of many gods and spirits. People through- 
out the country may combine Christian or Muslim reli- 
gious practices with traditional beliefs. 

Education. About a third of the people of Nigeria can 
read and write. The country does not have enough 
Schools or teachers to provide an education for all 
School-age children, and laws do not require school at- 
tendance. About 15 million children attend elementary 
Schools in Nigeria. About 34 million students attend 
poy schools. Nigeria has about 25 universities. 

he largest is Ahmadu Bello University, in Zaria, with 
about 14,000 students. 

In 1975, the Nigerian government announced a pro- 
sarme to provide free elementary school education 
or all eligible children. Since then, the government has 
; aus many new elementary and secondary schools in 

e Country. It also established new teacher-training 
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Outdoor markets bring farmers into Nigeria's cities to sell 
their fruits, grains, and vegetables. The market above is in Iba- 
dan, one of the country’s most important trade centres, 


Atypical village in rural Nigeria consists of clusters of homes 
pa Woss above! About three-fourths of all Nigerians live 
in rural areas and make a living by farming, fishing, or herding. 


stumes prepare to 
at the end of a religious festi- 
le of Nigeria are Muslims. 


Nigerian Muslims dressed in traditional co: 
take partin a horsemanship event 
val. Almost 50 per cent of the peop! 
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institutes, technical and vocational schools, and univer- 
sities in the country. 

Recreation. People in both urban and rural areas of 
Nigeria enjoy performances of traditional songs and 
dances. Films attract many people in the large cities, 
where radio and television are also popular. Soccer 
ranks as the favourite sport in Nigeria. Art festivals and 
special sports contests are held and popularly attended 
in many parts of the country. 

The arts. Nigeria is famous for the variety and quality 
of its art. The art of Nigeria and other African countries 
has also influenced art movements in many other parts 
of the world. For example, traditional African sculpture 
influenced Pablo Picasso and other modern Western art- 
ists. 

The oldest known African sculptures are terra cotta 
(clay) figures created by the Nok civilization in central 
Nigeria as early as 500 B.C. (see Nok). Other famous tra- 
ditional sculptures include the bronze and brass figures 
of Benin and Ife, and the wood carvings of the Yoruba 
people (see Benin; Ife). Various peoples who live in the 
forest areas of Nigeria are known for their elaborately 
carved wooden masks. Most of the traditional Nigerian 
painting is done on sculptures and textiles, or as body 
decoration. 

Nigerian music often features drums, xylophones, 
and various string and wind instruments. Dance and dra- 
matic performances are popular forms of entertainment 
in Nigeria. Many of these performances portray themes 
related to traditional beliefs or the everyday life of the 
people. 

Most of Nigeria's traditional literature is oral, rather 
than written. Popular forms of such literature include 
chants, folk stories, proverbs, and riddles. During the 
mid-1900's, many Nigerian authors began to write nov- 

els, stories, and poetry. These works were written in 
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English and in local languages. In 1986, Nigerian play- 
wright, poet, and novelist Wole Soyinka became the f 
first African writer to win the Nobel Prize for literature. 


The land and climate 


Land regions. Nigeria covers 923,768 square kilome 
tres. The country can be divided into 10 land regions. 


They are: (1) the Sokoto Plains, (2) the Chad Basi 


in @)the | 


Northern High Plains, (4) the Jos Plateau, (5) the Noe 
Benue River Valley, (6) the Western Uplands, (7) an n 
ern Highlands, (8) the Southwestern Plains, (9) the So! 


eastern Lowlands, and (10) the Niger Delta. 
The Sokoto Plains occupy the northwestern 


Nigeria. Several rivers flow across the flat, low-lying 
plains and flood the area during the rainy season. 
floodwaters deposit fertile soil that allows farme! 
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sharply from the surrounding plains. Parts of the region 
are more than 1,500 metres above sea level. Dairy cattle 
graze on the plateau’s grasslands, and the area also has 
important tin mines. 

The Niger-Benue River Valley forms an arc across 
central Nigeria, from east to west. The Niger River flows 
southeastward from Benin through west-central Nigeria. 
The Benue River cuts across east-central Nigeria. The 
two rivers meet near the centre of the country and flow 
southward to the Niger Delta. Grasslands, palm forests, 
and swampy plains cover parts of the valley. Other areas 
are marked by rugged, rocky hills. 

The Western Uplands, also known as the Plateau of 
Yorubaland, lie about 300 to 610 metres above sea level 
in west-central Nigeria. Dome-shaped granite hills dot 
the grassy plains of the uplands. 

The Eastern Highlands lie along the eastern border 
of Nigeria. They consist of plateaus and low, rocky 
mountains and hills. Much of the region is more than 
1,200 metres above sea level. Dimlang Peak, the highest 
point in Nigeria, rises 2,042 metres above sea level in 
the Shebshi Mountains. 

The Southwestern Plains consist of a heavily forested 
area that slopes gently northward from the Gulf of 
Guinea, an arm of the Atlantic Ocean. Swamps and la- 
goons cover much of the coastal region. Lagos, the larg- 
est city of Nigeria, occupies several islands in the Lagos 
Lagoon. 

The Southeastern Lowlands resemble other parts of 
southern Nigeria, with swamps and forested plains cov- 
ering much of the region. In the northwestern part of 
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this region, however, steep-sided plateaus rise up to 
about 300 metres above sea level. 

The Niger Delta forms the southernmost region of 
Nigeria, along the Gulf of Guinea. It consists of deposits 
of clay, mud, and sand at the mouth of the Niger River. 
Lagoons and mangrove swamps cover much of the re- 
gion. This area is also the site of Nigeria's important pe- 
troleum deposits. 

Climate. Most of Nigeria has a tropical climate, with 
warm temperatures throughout the year. The north is 
generally hotter and drier than the south. The average 
annual temperature in the north is about 29° C, but daily 
temperatures may rise above 38° C. The average annual 
temperatures in the Jos Plateau in central Nigeria and 
the Eastern Highlands are considerably lower, because 
of the altitude. The average annual temperature in the 
humid south is about 27° C. 

Southern Nigeria receives far more rainfall than the 
northern part of the country. The coastal areas of Nige- 
ria have an average annual rainfall of about 381 centime- 
tres. Parts of the north receive only about 64 centimetres 
of rainfall annually. The rainy season lasts from April to 
October in most parts of Nigeria, though it usually ex- 
tends for a longer period of time in the south. 


Economy 


Nigeria has a developing economy based on agricul- 
ture and mining. Agriculture employs about two-thirds 
of all Nigerian workers, but it accounts for only about 
one-fifth of the total value of Nigeria's economic produc- 
tion, Since the late 1960, the development of the oil in- 
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dustry has made mining the fastest growing part of the 
economy. In the early 1960's, mining accounted for less 
than 2 per cent of the value of economic production. 
Today, it accounts for about 70 per cent of the value of 
production, and revenue from oil exports provides the 
government with its chief source of income. 

Nigeria's factories produce a wide variety of goods. 
However, manufacturing employs only about 10 per 
cent of the country’s work force. Manufacturing also ac- 
counts for less than 10 per cent of the value of Nigeria's 
economic production. 

The federal and state governments of Nigeria control 
such areas as communication, transportation, and elec- 
tric power production. Most businesses and industries 
are privately owned, but the federal government shares 
in the ownership of some. The government issues Na- 
tional Development Plans, which establish goals for eco- 
nomic growth. 

Natural resources. Nigeria has a variety of natural 
resources. More than half of Nigeria's land is suitable 
for farming and grazing. However, only about 15 per 
cent of the country’s total area is actually used for grow- 
ing crops. Forests cover about one-third of Nigeria. The 
country's lakes, rivers, and streams provide an abun- 
dance of fish. 

Petroleum is Nigeria's most valuable natural resource. 
Large oil fields lie in southwestern Nigeria and offshore 
in the Gulf of Guinea. The Jos Plateau of central Nigeria 
has important deposits of tin and columbite, a mineral 
that is used in the production of certain kinds of steel. 
Nigeria's other important natural resources include coal, 
iron ore, lead, limestone, natural gas, and zinc. 

Agriculture. Nigeria ranks among the world’s lead- 
ing producers of cacao, palm oil and palm kernels, pea- 
nuts, and rubber. The country’s other important crops 
include beans, cassava, maize, cotton, millet, rice, sor- 
ghum, and yams. Farmers throughout Nigeria raise 
goats, poultry, and sheep. Cattle are raised primarily in 
the north. Nigerian fishing crews catch shrimps and a 
variety of other seafoods. 

Farms in Nigeria average only about 1 hectare in size. 
Most of the farmers use old-fashioned tools and meth- 


ods. The government sponsors programmes to distrib. 
ute fertilizer, insecticides, and new varieties of seeds to 
farmers. 

Mining. Nigeria ranks as one of the world's leading 
producers and exporters of petroleum. Foreign oil com, 
panies operate most of the wells, but they pay the Nige- 
rian government more than half their profits. In 1971, the 
government established a national oil corporation toe 
plore for and produce oil. That same year, Nigeria 
joined the Organization of Petroleum Exporting Coun: 
tries (OPEC). 

In addition to petroleum, Nigeria produces coal, co 
lumbite, gold, iron ore, lead, limestone, natural gas, and 
zinc. The country also ranks as an important source of 
tin. 

Manufacturing. Leading industries in Nigeria pro- 
duce cement, chemicals, clothing, fertilizers, food prod 
ucts, leather goods, timber, meta! products, and textiles 
In addition, the country has motor vehicle assembly 
plants, petroleum refineries, steel mills, and factories 
that process rubber. 

Transportation and communication. Railways and 
paved roads link Nigeria's major cities. But many of the 
country's roads are unpaved and rutted. Less than 
1 per cent of all Nigerians own a car. Buses and taxis- 
often jammed with passengers— operate along the main 
roads. Nigeria's chief ports are Lagos and Port Harcourt 
Lagos and Kano have the country’s largest airports. Nige 
ria Airways provides frequent domestic and interna 
tional service. 

More than 20 daily newspapers, representing a varl 
ety of political opinions, are published in Nigeria. The 
national government operates radio and television $y$- 
tems that broadcast in more than a dozen languages Nt 
geria has an average of about 1 radio for every 6 people 
and 1 television set for every 50 people. 

Foreign trade. Petroleum accounts for more than 90 
per cent of the total value of Nigeria's exports. In addi 
tion to oil, Nigeria exports cacao beans, rubber, ina 
and tin. Chief imports include cement, chemical pro 
ucts, food products, machinery, manufactured 900! re 
and textiles. Nigeria's most important trade partners ä 
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A drilling platform, above, sinks an oil well into the Niger 
Delta. Nigeria is a world leader in the production of petroleum, 
its most valuable natural resource. 


Brazil, France, Germany, Japan, Korea, the Netherlands, 
the United Kingdom, and the United States. 


History 


People lived in what is now Nigeria thousands of 
years ago. In parts of Nigeria, archaeologists have found 
stone tools that are 40,000 years old. Human skeletons, 
rock paintings, and other remains of prehistoric settle- 
ments have also been found. 

‘The Nok civilization flourished in what is now central 
Nigeria from about 500 B.C. to A.D. 200. The clay figures 
produced by this civilization are among the oldest 
known examples of African sculpture. See Nok. 

_ Early kingdoms. The kingdom of Kanem developed 
in what is now Chad during the A.D. 700s. By the 1300s, 
Bornu (now called Borno), in what is now northeastern 
Nigeria, had become the political centre of the kingdom. 
The Kanem-Bornu kingdom traded with countries in Af- 
rica, Asia, and Europe. See Kanem. 

After about A.D. 1000, a number of Hausa states grew 
up in the region west of Bornu. Some of these states, 
such as Kano and Katsina, traded with other countries in 
North Africa and the Middle East. Kano, Kebbi, and 
ros other Hausa states became part of the Songhai 
inne? a west African state that flourished during the 
tee and 1500s (see Songhai Empire). During the early 

S, Usuman dan Fodio (also called Uthman ibn Fudi), 
a Fulani who was a Muslim religious leader, declared 
war on the Hausa states. His forces gained control of al- 
most all northern Nigeria except Bornu. He formed the 
area into a Muslim empire called the Sokoto Caliphate. 
R the south, the Yoruba people had established an 
a aiie cultural centre at Ife as early as A.D. 1000. Yo- 
hee from Ife later founded states in various parts of 
A surrounding territory. The most important of these 
i ky the kingdom of Oyo, which extended into what is 

wine country of Benin during the 1700s. 

ihe i kingdom of Benin flourished from the 1400's to 
Dek 00s. It developed between Lagos and the Niger 
kin ate grew into a prosperous trade centre. The 

E om also became famous for its sculptures of brass, 

ne and ivory. See Benin (former kingdom). 

Were p oming of the Europeans: The Portuguese 
re the first Europeans to reach Nigeria. They estab- 
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lished a trade centre near Benin in the late 1400's and 
developed a trade in slaves with the African chiefs. Brit- 
ish, Dutch, and other European traders later competed 
for control of the trade. By the 1700s, the leading slave 
traders on the Nigerian coast were from Britain (now the 
United Kingdom). 

In 1807, the British government outlawed the slave 
trade. Britain signed treaties with other European coun- 
tries and with local African rulers in an attempt to end 
the trade. British ships travelled along the Nigerian coast 
and captured ships that carried slaves. The British then 
set the slaves free at Freetown, in Sierra Leone. British 
missionaries converted many of the freed slaves to 
Christianity. Some of the freed slaves later returned to 
Nigeria and helped the British spread Christianity along 
the coastal areas and in the southwest. 

British rule. After 1807, British traders began to deal 
in palm oil and other agricultural products of the Nige- 
rian coastal region. They explored the Niger River and 
other waterways in search of valuable natural resources. 
In 1851, Britain seized the port of Lagos. It became a 
British colony in 1861. 

During the late 1800s, Britain established protector- 
ates in parts of southern Nigeria. A British trading firm 
called the Royal Niger Company ruled most of northern 
Nigeria until 1900. That year, the British government 
made the region the Protectorate of Northern Nigeria. In 
1906, all of southern Nigeria, including Lagos, became 
the Colony and Protectorate of Southern Nigeria. Nigeri- 
ans in many areas, especially in the north, fought against 
the establishment of British rule. But the British defeated 
them. In 1914, Britain joined the northern and southern 
regions into the Colony and Protectorate of Nigeria. 

Independence. During the 1920's, Nigerians began 
to demand representation in the British colonial govern- 
ment. At the same time, rivalries between the various 
peoples of Nigeria caused disunity in the country. 

In 1946, Britain divided Nigeria into three regions— 
north, west, and east. Each region had an assembly com- 
posed of Nigerian and British members. The assemblies 
acted as advisory bodies to the central government in 


Important dates in Nigeria 


c. 500 B.C-A.D. 200 The Nok civilization thrived in what is 
now central Nigeria. 

c. A.D. 1000-1400's Various kingdoms, including Benin, 
Kanem-Bornu, Ife, and the Hausa states, began to de- 
velop in different parts of Nigeria. 

Late 1400's The Portuguese became the first Europeans to 
reach Nigeria. 

1851 Britain seized control of Lagos. 

4914 The British formed the Colony and Protectorate of Nige- 
ria. 

4960 Nigeria became an independent federation. 

4966 In January, military leaders overthrew Nigeria's govern- 

ment. In July, a second revolt established a new military 

government in Nigeria. 

Nigeria's Eastern Region declared itself an independent 

republic called Biafra. Civil war broke out between Biafra 

and the rest of Nigeria. 

Biafra surrendered, and the civil war came to an end. 

Civilian rule was restored in Nigeria. 

Military leaders took control of Nigeria's government. 


1967 


1970 
1979 
1983 
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An independence ceremony attended by representatives of 
Britain marked the opening of Nigeria's Federal Parliament in 
Lagos. Nigeria gained independence from Britain in 1960. 


Lagos. A Constitution adopted in 1954 gave the assem- 
blies increased powers and established Nigeria as a fed- 
eration. Sir Abubakar Tafawa Balewa, a northern leader, 
became the federation’s first prime minister in 1957. On 
Oct. 1, 1960, Britain granted Nigeria independence. 
Balewa remained prime minister. 

In 1961, the United Nations (UN) organized a referen- 
dum in western Cameroon, a UN trust territory that bor- 
dered Nigeria on the east. As a result of the referendum, 
the northern part of the territory joined Nigeria, and the 
southern part joined Cameroon. 

During the early 1960's, various ethnic groups com- 
peted for political power within Nigeria's three regions. 
In 1963, a Mid-Western Region was created out of the 
Western Region. People in the Northern and Eastern re- 
gions also demanded separate political units. 

At the same time, different groups competed for con- 
trol of the central government. The people of southern 
Nigeria, especially the Igbo, resented the power of the 
Hausa people of the north. The northerners controlled 
the central government because the north had more 
people than the other regions. Charges of dishonesty in 
a 1964 federal election and a 1965 regional election led 
to violent riots and added to the turmoil. 

Civil war. In January 1966, a group of army officers, 
mainly Igbo, overthrew the central and regional govern- 
ments. They killed Prime Minister Balewa and the prime 
ministers of the Northern and Western regions. General 
Johnson Aguiyi-Ironsi, commander of the army and an 
Igbo, took control of the government. 

In May 1966, Aguiyi-Ironsi abolished the federal sys- 
tem of government. He set up a strong central govern- 
ment and appointed many Igbo as advisers. Many north- 
erners feared that these actions would give the Igbo 
control over the entire country. Riots broke out in the 
north, and thousands of Igbo were killed. 

In July 1966, a group of northern army officers re- 
volted against the government and killed Aguiyi-Ironsi. 
Yakubu Gowon, the army chief of staff, became head of 
a new military government. But Colonel Odumegwu 
Ojukwu, the military governor of the Eastern Region, re- 
fused to accept Gowon as head of state. 

In 1967, Gowon replaced the country's 4 Political re- 
gions with 12 states, in order to give some of the smaller 
ethnic groups more political power. Ojukwu refused to 


accept the division of the Eastern Region into three 
states. On May 30, 1967, he declared the Eastern Region 
an independent republic called Biafra. Civil war be- 
tween Biafra and the rest of Nigeria broke out in June 
1967. Biafra surrendered in January 1970. 

Recent developments. The civil war caused wide- 
spread death and destruction in southeastern Nigeria, 
Beginning in 1970, the government sponsored recon- 
struction and relief programmes. Many Igbo, including 
some who had fought with the rebel forces, were given 
government positions. 

During the early 1970's, Nigeria's growing oil industry 
provided the country with an important source of 
wealth. Oil profits enabled the government to plan de- 
velopment programmes to improve the standard of 
living of all Nigerians. But in 1975, military leaders 
overthrew General Gowon. General Murtala Ramat Mo- 
hammed became head of state and commander in chief 
of the armed forces. In 1976, a group of military officers 
tried to overthrow the government. They failed, but 
killed General Mohammed. Lieutenant General 
Olusegun Obasanjo succeeded him. Also in 1976, Nige- 
ria increased its number of states from 12 to 19. Military 
rule ended in 1979. The people elected a civilian govern- 
ment to replace the military government. Shehu Shagari 
became president. He was reelected in 1983. f 

The wealth that Nigeria gained from its oil exports in 
the 1970s attracted many people from neighbouring — 
lands. These people came to Nigeria to find work. Butin 
the early 1980s, declining oil prices began to hurt Nige 
ria's economy. In 1983 and again in 1985, the govern- 
ment ordered illegal foreign residents to leave. 

In 1980, the Nigerian government began building a 
new city called Abuja near the centre of the country to 
replace Lagos as the capital. Abuja became the official 
capital in 1991, if 

In December 1983, the military overthrew the civilian 
government. Major General Mohammed Buhari became 
head of a new military government. In 1985, he was 
overthrown by other military leaders. Major General 
Ibrahim Badamosi Babangida replaced him as head of 
the military government. Elections for a new National 
Assembly took place in 1992. Elections for a civilian 
president were held in June 1993. Babangida cancelled 
the presidential election results, however, and many Nir 
gerians rioted in protest. Nigerian workers went on 
strike to emphasize their demand for democracy. 

In November 1993, General Sani Abacha, a member 
of Babangida's government, overthrew Babangida an $ 
declared himself president of a provisional governor 
He dissolved the National Assembly, outlawed politica 
parties, and dismissed all elected officials of Nigerias 
local governments. 


Related articles in World Book include: 


Abuja Fulani Igbo 
Africa (pictures) Hausa Lagos 
Benin (kingdom) Ibadan Yoruba 
Outline 
|. Government 
Il. People 
A. Population and ancestry E. Education 
B. Languages F. Recreation 
C Way of life G. Arts 


D. Religion 


Ill. The land and climate 
A. Land regions 
IV. Economy 
A. Natural resources 
B. Agriculture 
C. Mining 
D. Manufacturing 
V. History 


B. Climate 


E. Transportation and commu- 
nication 
F. Foreign trade 


Questions 


Whatare the three largest ethnic groups of Nigeria? 
What was the Sokoto Caliphate? 

When did the Nok civilization exist? Why is it famous? 
What are Nigeria's chief agricultural products? 

What events led to the Nigerian civil war? 

When did Nigeria gain independence from Britain? 


Night. See Day. 

Night blindness. See Blindness (introduction). 

Night heron is one of several species of herons that 
get their name because they hunt mainly at night They 
have large eyes, and thicker bills and shorter legs than 
other herons, The black-crown night heron is the most 
widely distributed species, found throughout Europe, 
Africa, Asia, and the Americas. It is about 60 centimetres 
long with a black head and back, greyish tail and wings, 
and white throat, breast and forehead. It nests in colo- 
nies in trees and reeds. 

The equivalent Australasian species is the Nankeen 
pon heron. The boat-bill heron has a slipper-shaped 
ol is thought to rely largely on touch to locate its 

Sclentific classifi i 
family Ardeidae. The EEEH RI ont T EIE 


ticorax the Nankeen hi i 
i eron is N. cali icus; -bil 
is Cochlearius cochlearius. caledonicus; the boat-bill heron 


a pike is a bird that looks much like the whip- 
chia a which it is related. It is not a hawk. The 
ieee ie is about 25 centimetres long, and has mixed 
Ptih kt ‘sine and white feathers, and a white throat 
the nighthas a white bar on each wing. Soon after sunset 
mainly in net flies high to look for insects. It breeds 
Amenta Korth America. In winter, it is found in South 
oua e female lays two speckled eggs on the 

or on gravel rooftops. 


The nj 
h Ighthawk often flies in urban areas during the evening, 


unting P 
9 for insects that are attracted by the city lights. 
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3 Scientific classification. The nighthawk belongs to the 
mone famy coorimulgses The eastern nighthawk is 
Nightingale is a small bird of the thrush group. Night- 
ingales live in western and central Europe. The nightin- 
gale is famed for its beautiful, sad voice. 

s The nightingale has a plain appearance, and shy hab- 
its. Itis about 15 centimetres long, with russet-brown 
upper parts and a reddish rump and tail. The breast and 
underparts are mostly white. The bird is most at home in 
undergrowths of woods and in hedges, especially along 
streams. It lives mainly on insects. It hops rapidly along 
the ground for a few moments and then stands motion- 
less as if listening, as the robin does. 


The nightingale is a small thrush known for its melancholy 
song. Nightingales nest in thickets or hedges near the ground. 


Nightingales have only one brood of young in a sea- 
son. They build their nests near the ground in thickets 
or hedges. The female lays from four to six olive-brown 
eggs. The birds migrate to Africa for the winter. 


Scientific classification. The nightingale and other thrushes 
make up the subfamily Turdinae in the family Muscicapidae. 
(Some authorities consider the thrushes a separate family, Tu! rdi- 
dae) The nightingale is Luscinia megarhynchos. 


See also Bird (picture: Birds of Europe). 
Nightingale, Florence (1820-1910), was the founder 
of the nursing profession as we know it today. British 
soldiers who were wounded in the Crimean War called 
her “Lady with the Lamp” when she walked the halls of 
their hospital at night. The light that she carried has 
come to mean care for the sick, concern for the welfare 
of the ordinary soldier, and freedom for women to 
choose their own work. She was called a “saintly wom- 
an” But her success was also due to her ability to organ- 
ize and administer the details of hospital work. 

years. Florence Nightingale was named after 
Florence, Italy, where she was born on May 12, 1820, 
while her wealthy British parents were living abroad. 
Her childhood was spent on the family estates in Eng- 
land with her mother, father, and sister Parthenope. Mrs. 
Nightingale taught her daughters the social graces and 
how to run a large household. Their father, William, tu- 
tored them in languages, history, and philosophy. 

At the age of 16, Florence thought she heard the 
voice of God telling her she had a special mission in life. 
She suspected this mission had something to do with 
helping other people. Florence had always enjoyed car- 
ing for the babies of her parents’ visitors and for sick 
farmers on her father's estates. 
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Meanwhile, Florence was pulled reluctantly into the 
round of parties and other functions characteristic of 
her social position. She was presented to Queen Victo- 
ria at the appropriate time and also travelled in Europe. 

But Florence had not forgotten her purpose in life. 
Slowly, she began to realize what work must be acom- 
plished. She turned down suitors, declined many par- 
ties, and spent much of her time studying health and re- 
forms for the poor and suffering. This was unheard-of 
behaviour for a wealthy girl. Mrs. Nightingale could not 
accept it. 

Her family’s opposition initially prevented Florence 
from working in a hospital. She took a step toward inde- 
pendence when she entered the Institution of Deacon- 
esses, a Protestant school for training nurses, in Kaisers- 
werth, a town near Diisseldorf, Germany. She later stud- 
ied in Paris, At 33, she became superintendent of a 
women’s hospital in London. 

Service in Crimea. Great Britain and France went to 
war with Russia in the Crimea in 1854. The British peo- 
ple were angry when they heard that their troops had 
been sent to battle without enough supplies, to die 
under terrible conditions, The secretary of war asked 
Florence Nightingale to take charge of nursing. She 
sailed for the Crimea with 38 nurses. 

This little band, in drab grey uniforms, stepped 
ashore in the mud of Scutari, across from Constantino- 
ple (now Istanbul), in late 1854. They faced a job that 
seemed impossible. Wounded troops had just arrived 
from the Battle of Balaklava, where the charge of the 
“Light Brigade” had taken place. About 250 of the British 
cavalrymen had been killed or wounded there in 20 
minutes, See Balaklava, Battle of. 

The hospital was an old Turkish barracks, rat-infested, 
dirty, and poorly furnished. Many of the wounded lay on 
floors, bleeding and uncared for. There were not 
enough beds, mattresses, or bandages, and no washba- 
sins, soap, or towels. Nightingale found a few men well 
enough to clean the place, and she put them to work at 
once. She set up a nursing schedule for care, kitchen 
work, and diets. At night, her lamp burned as she 
walked the 6 kilometres of corridors and as she later 


wrote countless reports and letters demanding supplies 
from British military officials. 

At first, doctors and officials resented the “dictator- 
ship of a woman,’ as they regarded it, for Florence 
Nightingale stood for no delays or slipshod ways. But 
they eventually came over to her side. When the hospi- 
tal was running better, she started classes to teach con- 
valescent soldiers to read and write. 

While on a visit to the front lines, Nightingale caught 
Crimean fever, and nearly died. By that time, she had be- 
come famous, and even Queen Victoria kept an anxious 
watch on her recovery. 

After she returned to the Scutari hospital, Nightingale 
was urged to go to England to get her strength back. 
She replied firmly that she was “ready to stand out the 
war with any man.” Her success at Scutari became so 
widely recognized that she was given charge of all the 
army hospitals in the Crimea. By the end of the war, she 
had saved many lives and brought about worldwide re- 
forms in hospital administration and nursing. 

Return to England. England greeted her arrival in 
1856 with big celebrations. Instead of attending them, 
Nightingale went quietly home to her family, and then 
moved to London. The strain of overwork and her Cri- 
mean illness had injured her health. Nightingale became 
a semi-invalid and seldom left her rooms. Instead, the 
world came to her. 

Ministers, heads of government, authors, reformers, 
and politicians came to ask her advice. Nightingale’s re- 
port of over 1,000 pages to the British War Department 
brought about the formation of the Royal Commission 
on the Health of the Army in 1857. By correspondence 
and constant reading, she made studies of health condi- 
tions in India. Another Royal Commission was appointed 
in 1859, resulting in the establishment of a Sanitary De- 
partment in India in 1868. 

In 1860, Nightingale used a gift of money from her 
grateful public to found the Nightingale Training School 
for Nurses at St. Thomas's Hospital in London. She be- 
came a world authority on scientific care of the sick. The 
United States asked her advice on setting up military 
hospitals during the American Civil War (1861-1865). 


Florence Nightingale, 
above, introduced sanitary 
methods of nursing in war 


time. In a hospital in Scutari, 
she attended to the nee po 
British soldiers wounded in 
the Crimean War, left. 


Nightingale received many public honours, and was the 
first woman to be awarded the British Order of Merit. 
Nightjar is the name of about 70 species of birds that 
fly at night or dusk. They get their name from their noc- 
tual habit and from the jarring-churring call of the 
common European nightjar. Most other nightjars have 
similar strange-sounding calls. For example, the Austral- 
ian long-tailed nightjar is called axebird or carpenter- 
bird from the chop-chop notes it produces. 

Nightjars have a small bill but can open it very wide 
for catching insects in flight. When they fly, nightjars 
look like giant moths. With their long wings and tail 
feathers fanned out they are fast and graceful fliers. 

During the day, many species of nightjar rest on the 
ground. Their dull colouring, grey and brown mottled 
with white, acts as an effective camouflage. Nightjars 
nest on the ground. Young nightjars lie motionless like 
their parents, to protect them against predators such as 
awks and foxes. 

Most species of nightjar live in tropical or subtropical 


ara nightjar has grey, brown, and white colouring that serves 
ctive camouflage. The bird is most active at night. 


oMa species have wing or tail ornaments that 

moulted in courtship displays and break off or are 

winged after the breeding season. The standard- 

on i f nightjar of Africa has two long trailing standards 

only Rate The north American poorwill is the 

rests į rd known to hibernate. During cold weather it 
ae the shelter of a rock crevice. 

brimulgida c classification. Nightjars belong to the family Ca- 
eooni The European nightjar is Caprimulgus europaeus; 

high eo ailed nightjar is C macrurus; the standard-winged 


‘Ghtjar is Semio, i i il 
phorus longipennis; and the oorwill is 
alaenoptilus nuttallii. me K 


seme re is a frightening dream or dreamlike expe- 
nightm at wakes a sleeper. After waking from most 
Caused the sleeper can recall the dream that 

the fright. Another kind of frightening sleep 


eve L 
nt, called a night terror, occurs without a true dream. 


a k oceper wakes terrified early in the night, often with 
ing of pressure on the chest. Night terrors occur 
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during the first hours of sleep. True nightmares occur 
later, during dreaming sleep (see Sleep [What happens 
during sleep)). 

Nightmares may occur in times of severe tension. 
They have been experienced by many soldiers in com- 
bat and by people withdrawing from alcohol or certain 
other drugs. All children between the ages of 2 and 6 
probably have some nightmares. Some nightmares 
seem entirely real to a youngster after waking. Most 
adults do not have nightmares. Frequent nightmares 
among older children or adults may indicate a physical 
or emotional problem. 

See also Dream. : 
Nightshade is the common name of the family of 
plants that have the scientific name Solanaceae. There 
are nearly 3,000 species throughout the world. The 
plants grow especially in Central and South America. 

Various species in the nightshade family are grown 
for food. These include the potato, tomato, aubergine, 
capsicum (red, chili, and bell peppers), and such tropical 
species as naranjilla and tree tomatoes. The family also 
includes a number of poisonous and medicinal plants, 
such as henbane, thorn apple, and deadly nightshade. 
Several species are a commercial source of such alka- 
Joids as atropine, hyoscyamine, nicotine, and scopol- 
amine (see Alkaloid). Other species are an important 
source of food for many wild animals. The petunia 
flower and the tobacco plant also belong to the night- 
shade family. 

Superstitions and folklore surround many plants in 
the nightshade family. Europeans once associated some 
species with witchcraft. In the 1500's, many people be- 
lieved tomatoes and potatoes were poisonous. 

Related articles in World Book include: 


Apple of Capsicum Petunia Tobacco 
Sodom Deadly night- Potato Tomato 
Aubergine shade Solanum 

Bittersweet Henbane Thorn apple 


Some members of the nightshade family 


Thorn apple 


Tomatoes 
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Nihilism is the name used for a variety of extreme, 
negative philosophical and political views. The term ni- 
hilism comes from a Latin word meaning nothing. The 
most radical nihilist would deny that anything exists. A 
slightly less radical view, which is usually called scepti- 
cism, denies that anything can be known. 

Nihilism is most commonly understood as the view 
that no absolute values exist. The Russian author Fyodor 
Dostoevsky challenged this view in his novel The Broth- 
ers Karamazov. He wrote that if no God exists, then 
everything is permitted. He argued that belief in God is 
necessary for believing in any absolute values. 

The term nihilist first came into popular use during 
the mid-1800s in Russia. It applied to radical opponents 
of the czar, some of whom committed terrorist acts 
against the government. Used more broadly, nihilism re- 
ferred to any extreme challenge to authority. Ivan Turge- 
nev portrayed a nihilist in his novel Father and Sons. 
This character believes in reason and a scientific con- 
ception of the world, but he rejects traditional religious 
beliefs and moral values. 

See also Nietzsche, Friedrich; Turgenev, Ivan. 
Nijinsky, Vaslav (1890?-1950), was the most famous 
male dancer of his time. He was short, with thick thighs 
and sloping shoulders. Yet he acted out his roles so 
completely that his appearance seemed to change from 
one role to another. 


Vaslav Nijinsky created the choreography and also d; 
part of the faun in The Afternoon of a Faun in 1912. eae 


Nijinsky had such amazing body contro! that his danc- 
ing looked spontaneous and effortless. One legend tells 
of a dramatic leap he made through an open window as 
his exit in Le Spectre de la Rose. He rose slowly, soared 
across the window ledge, appeared to stop in midair, 
and was still at the height of his jump as he disappeared, 

Nijinsky was born in Kiev, Ukraine (then part of the 
Russian Empire). He first studied dancing at the St. Pe- 
tersburg Imperial School of Ballet at the age of 10. He 
travelled with Sergei Diaghilev's ballet company to Paris 
in 1909, and enjoyed great international success until 
1913. He married a dancer in the company in 1913, and 
Diaghilev dismissed him. Nijinsky rejoined the company 
in the United States in 1916, dancing as brilliantly as 
ever. But in 1917, mental illness ended his career. 

See also Ballet (Russian ballet; picture: Vaslav Nijinsky 
and Anna Pavlova). 

Nike, Temple of. See Acropolis. 

Nike of Samothrace. See Winged Victory. 
Nikolais, Alwin (1912-1993), was an American chore: 
ographer (composer of dances). His works are clever 
combinations of human movement, costumes, lighting, 
props, and scenery. He designed such elements of a 
performance and composed the music. 

Nikolais’ dances do not tell a story. Instead, they con 
sist of continually changing and unusual visual images. 
For example, in Masks, Props, and Mobiles (1953), the 
dancers are enveloped by elastic bags and become 
strange, humanlike shapes. His works include Kaleido- 
scope (1956), Totem (1960), Imago (1963), Triad (1976), 
and Crucible (1985). Nikolais was born in Connecticut 

See also Dancing (picture: A performance of the 

modern dance /mago). 
Niland, D'arcy (1917-1967), an Australian author, 
wrote five novels and more than 500 short stories. Ni: 
land was a popular author rather than a literary novelist: 
But critics have acclaimed him for his expert craft in de 
veloping his works. His most popular novel is The Shi- 
ralee (1955). It is an intimate portrayal of a man wander 
ing in the outback with his 4-year-old daughter. His 
other works include The Big Smoke (1959) and Ballad of 
the Fat Bushranger (1961). D'arcy Francis Niland was 
born in Glen Innes, New South Wales. ‘ 
Nite; Battle of the. See Nelson, Horatio (Battle of the 

e). 

Nile monitor. See Lizard (picture). 

Nile River is the longest river in the world. It flows fof 
6,671 kilometres through northeast Africa. The Nile rises 
near the equator and flows into the Mediterranean Sea 
The Nile irrigates about 2.4 million hectares of land in 
Egypt and about 1.1 million hectares in Sudan. 

The Nile Valley and the Nile Delta rank among the 
world's most fertile farming areas. Until 1968, water 
the Nile deposited fertile sift (particles of soil) in the Va" 
ley and on the delta, where the Nile flows into the Medi 
terranean. In 1968, the Aswan High Dam at Aswan, 
Egypt, began operating. This dam ended the annual 
floods and trapped the Nile’s silt in Lake Nasser. 

The course of the Nile. The Nile flows generally 
northward throughout its course. Its southernmost 
source is the Ruvironza River in Burundi. Lake Victori 
ranks as the Nile’s largest source. The Nile flows 
through the Sudd, a vast swamp in southern Sudan 
where about half of the water evaporates. 


Nile River P 
K 
|— International boundary ee Are 


Ocean 


-| Swamp 


+ | ow pE I ¢ 


> Toke Naver J. 


CENTRAI 
AFRICAN 
REPUBLIC 


7. Indian 
{Ocean 


1,000 Miles 


H 500 1,000 


1,500 Kilometres 


The Nile i 
an ie is called the White Nile between the Sudd 
thiopia ia Sudan. At Khartoum, the Blue Nile from 
tiver is dalled the White Nile. North of Khartoum, the 
another chief simply the Nile. The Atbara River, which is 
about 280 kil source of the Nile, drains into it in Sudan, 
About i lometres north of Khartoum. 
Blue Nile. Thea cent of the Nile’s water comes from the 
ara varies e flow of water in the Blue Nile and the At- 
annual flo S reatly. Flooding by these rivers caused the 
orth p s of the Nile in Egypt. 
channels ihe e PY the Nile divides into separate 
and and sal i Nile Delta. The delta has some swampy 
The Nile Y akes, as well as highly fertile soil. 
Out 3 per c alley and Nile Delta make up à total of 
arms lie in ies of Egypt's area. Almost all Egyptian 
e Nile en; Bie densely populated region. Water from 
ables farmers in the valley and delta to raise 
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The Nile irrigates large strips of farmland. The Egyptian farm 
village shown above lies north of the Aswan High Dam. 


The Blue Nile, one of the two main branches of the Nile, has 
carved out a deep valley in Ethiopia, above. 


above, is on the Victoria Nile in western 
Uganda, about 32 kilometres east of Lake Albert. 


Murchison Falls, 
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various crops all year round. The chief winter crops, in 
order of area planted, include clover, wheat, and beans 
and other vegetables. The main summer crops are cot- 
ton, maize, rice, and millet. Cotton is Egypt's most im- 
portant crop financially. 

See also Aswan High Dam; Delta; Egypt (The land; 
picture); Lake Nasser. 

Nilgai. See Antelope (Kinds of antelope). 

Nilotes. See Africa (People). 

Nilsson, Birgit (1918- _), is a celebrated Swedish 
dramatic soprano. She became noted for the power and 
clarity of her voice. Critics generally regard Nilsson as 
one of the finest singers of heroic roles in the operas of 

Richard Wagner. Her performances as the Wagnerian 

heroines Isolde and Briinnhilde set the standard for her 
time. Nilsson also achieved fame in the roles of Aida, 

Lady Macbeth, Salome, and Tosca. However, many crit- 

ics rate her performance in the title role of Giacomo 

Puccini's Turandot as her outstanding achievement. 

Nilsson was born in Vastra Karup, near Malmö. She 
made her opera debut in 1946 as Agathe in Carl Maria 
von Weber's Der Freischtitz at the Royal Opera of Stock- 
holm. She first appeared at the Metropolitan Opera in 
New York City in 1959 as Isolde. Nilsson’s recordings are 
considered masterpieces of dramatic soprano singing. 
Nimbus. See Cloud. 

Nimbus scientific satellite. See Space travel (pic- 
ture: The Nimbus scientific satellite). 

Nimitz, Chester William (1885-1966), served as com- 

mander in chief of the United States Pacific Fleet during 

World War II (1939-1945). He took command on Dec. 31, 

1941, about three weeks after the fleet had been almost 

ornp etel disabled in the Japanese attack on Pearl Har- 

or, 

Admiral Nimitz painstakingly rebuilt U.S. strength in 
the Pacific. As commander of the Pacific Fleet and the 
Pacific Ocean Areas, he directed the U.S. Navy and the 
Marine Corps forces. His calm assurance of final victory 
nepen restore the U.S, Navy's faith in its power and abil- 
ity. 

In the early months of the war, Admiral Nimitz re- 
fused to attack before U.S. forces were fully ready, in 
spite of angry questions from Congress and newspa- 
Pers. He waited until he had enough ships, supplies, 
and troops to assure victory. Nimitz developed much of 
the strategy of island hopping (seizing only key islands 
from which attacks on other key islands could be 
launched). This strategy saved lives and time. Nimitz led 
the fleet through many victories until it drove the Japa- 
nese back to Japan. He was promoted to fleet admiral in 
1944, Nimitz signed for the United States at the Japanese 
surrender ceremonies in Tokyo Bay in 1945, 

; After the war, Nimitz became chief of naval opera- 
tions. He left active duty in 1947, and then became spe- 
cial assistant to the secretary of the U.S, Navy. Nimitz 
headed the United Nations commission that mediated 
the dispute over Kashmir in 1949. Nimitz was born in 
Fredericksburg, Texas, and graduated from the US. 
Naval Academy in 1905. 

ae also World War II (The war in Asia and the Pa- 
cific), 

Nimrod, in the Old Testament, was a mighty ruler and 
builder of cities. He was a grandson of Ham, one of 
Noah's sons. Nimrod lived hundreds of years after the 


Deluge, during a time when people were wandering 
over the earth, His kingdom included the cities of 
Akkad, Babylon, and Uruk, all in present-day Iraq. Also, 
Nimrod founded the city of Nineveh, in what is now 
northern Iraq. He became famous as a hunter, and today 
people sometimes refer to a skilful hunter as a Nimrod. 
Nimrod is mentioned in Genesis 10: 8-10. 

Niña. See Caravel; Columbus, Christopher (First voy- 
age to America; picture: Columbus‘ three ships). 
Nine-Power Treaty. See Washington Conference. 
Ninety-Five Theses. See Luther, Martin. 

Ninety Mile Desert is a name given to a limestone 
area of about 4,050 hectares in the southeast of South 
Australia and parts of Victoria. Despite its name, the area 
has an annual rainfall of from 430 to 560 millimetres and 
a good supply of artesian water in the Tintinara district 
Research demonstrated that the low production level of 
the plain was the result of soil mineral deficiencies and 
that soil fertility could be improved by adding trace ele- 
ments (copper and zinc) and superphosphate. 

In 1949, the Australian Mutual Provident Society 
began a reclamation scheme in the area, concentrating 
first on the Coonalpyn Downs district. It obtained devel- 
opmental leases from the South Australian government 
and subdivided the area into 405 810-hectare blocks. 
The society has assisted the settlers with finance to pro- 
cure farms and improve the land. The main products are 
wheat, wool, and beef. 

Nineveh was the last capital of the ancient Assyrian 
Empire. It stood on the east bank of the Tigris River, 
about 370 kilometres north of present-day Baghdad. The 
site was settled as early as 5000 B.C. In 612 B.C., Babylo- 
nians and Medes captured and destroyed the city. In the 
18005, archaeologists unearthed the site and found the 
great library founded by King Ashurbanipal. This re- 
markable library included business documents, letters, 
and examples of Babylonian and Sumerian literature. 
See also Assyria. 
Ning-po. See Ningbo. hs 
Ningbo (pop. 468,230), also spelled Ning-po, is an in- 
dustrial centre and port in the Chinese province of Zhe 
jiang. For location, see China (political map). In 1842, 
Ningbo became one of five Chinese “treaty ports’ in 
which Great Britain won special trading rights (see 
China [Clash with the Western powers)). The city pro- 
duces industrial equipment. Its factories use iron from 
nearby mines. 
Niobe was a queen in Greek mythology who was far 
mous for eternally mourning her dead children. Niobe 
was the daughter of King Tantalus and Queen Dione, i 
and married Amphion, king of Thebes. She boasted thal 
because of her six (or seven) fine sons and six (or Seve" 
beautiful daughters, she deserved worship more than 
the goddess Leto, who had only two children, Apollo i 
and Artemis. In anger, Leto ordered Apollo and Artem! 
to kill Niobe’s children with their arrows. Niobe was 
heartbroken and wept unceasingly for her children. 5y 
gods in pity changed her into a rock that spouted a A 
like tears. According to tradition, this rock with a wr 
mA below stands on Mount Sipylon in what is now Tu 
ey. 
Niobium, also called columbium, has the chemical 
symbol Nb. it is a soft, silver-white or grey metallic el 
ment. In nature, it occurs chiefly combined with 


tantalum, another rare metal. Manufacturers alloy much 
niobium with nickel and steel to make strong structural 
materials that are resistant to high temperatures. Nio- 
bium is also used in the cores of certain nuclear reac- 
tors because it allows neutrons to penetrate easily and 
can withstand high-temperature reactor coolants. At ex- 
tremely low temperatures, it becomes a superconduc- 
tor, so itis used in making superconducting magnets 
(see Superconductivity). 

The atomic number of Niobium is 41, and its atomic 
weight is 92.9064, It melts at 2468 + 10° Cand boils at 
4742° C. Niobium has a density of 8.57 grams per cubic 
centimetre at 20° C (see Density). Charles Hatchett, a 
British chemist, discovered niobium in 1801. 

See also Element, Chemical (Periodic table). 

Nippon. See Japan. 

Nirvana, a Buddhist belief, is perfect peace and bless- 
edness. The attainment of nirvana enables a person to 
escape from a painful, continuous cycle of death and re- 
birth. This cycle is caused by an individual's worldly de- 
sires, such as a craving for fame, immortality, and 

wealth, People attain nirvana when such desires are 
completely eliminated. Then, when they die, their cycle 
ofdeath and rebirth ends. 

Buddha, the founder of Buddhism, preached that nir- 
vana can be attained by following a Middle Way be- 
tween self-indulgence and self-denial, and by practising 
the Noble Eightfold Path. The Noble Eightfold Path con- 
we of eight aspects of correct living, including proper 
sa, proper meditation, and proper insight into 

See also Buddhism (Dharma). 

a is te Japanese name for the children of Japanese 
es at migrate to other countries. The word Nisei 
ae generation. The people who migrate are 
called Issei {first generation). The children of Nisei are 

led Sansei (third generation), and their children are 
called Yonsei (fourth generation). 

See also World War Il (On the home front). 
be See Louse. 
pdala (pop. 56,616) is a local government district in 
Nih § S Galloway Region, in the valley of the River 
of inte land. It is administered from the ancient town 
E mes The district is mainly agricultural, has some 

fetes and attracts tourists. Some industry is at 
aai Sanquar, and Kirkconnel. 
ganic nts any kind of compound that contains the inor- 
are Eee ion (NO,-). Hydrogen nitrate (HNO,) is 
‘enn Re known as nitric acid. Almost all metals 
inaran e salts when combined with nitric acid. Two 
omia nitrate salts, potassium nitrate (KNO,) and am- 
lihi hea (NH,NO)), are used as fertilizers to re- 
form ieee in the soil. Certain bacteria in the soil 
foie es from organic compounds that contain ni- 
‘tes Bea use these nitrates to make proteins. Ni- 
Nes fre also important in the manufacture of explo- 
fe Maas heart medicine, and photographic 
able aa e take in nitrates daily, primarily from vege- 
trates can ca However, consuming large amounts of ni- 
the body lead to the production of toxic substances in 


si 


S at 
ee Nitric acid; Nitrogen cycle. 
Nite” Of Silver. See Silver nitrate. 
» See Saltpetre. 
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Nitric acid is a strong inorganic acid with the chemi- 
cal formula HNO, It has many industrial uses. Its princi- 
pal use is for the production of fertilizers and explosives. 
Large quantities of nitric acid are produced during thun- 
derstorms and fall to the earth in rain. The rain falls as a 
very weak solution of nitric acid. The production of ni- 
tric acid during thunderstorms allows nitrogen from the 
air to become part of the soil in a form that plants can 
use (see Nitrogen cycle). Nitric acid was one of the first 
acids known. Many alchemists of the Middle Ages used 
it in their experiments. 

Nitric acid is such a powerful oxidizing agent that it 
dissolves many metals. But it does not attack gold and 
platinum. A drop of nitric acid on a piece of jewellery 
tells whether it is made of genuine gold or platinum. 
These two metals can be dissolved by aqua regia, a mix- 
ture of nitric acid and hydrochloric acid (see Aqua 
regia). 

Nitric acid is used to manufacture ammonium nitrate, 
NH,NO,, an ingredient of many fertilizers, and to make 
explosives, flares, and rocket propellants. The chemical 
industry uses nitric acid to prepare nylon and many or- 
ganic compounds that are used as dyes and medicines. 
Nitric acid reacts with toluene in the presence of sul- 
phuric acid to form trinitrotoluene, better known as 
TNT. 

Commercially, most nitric acid is produced by oxidiz- 
ing ammonia using a platinum catalyst. Ammonia and air 
are passed through heated platinum gauze. The gases 
react to form water, nitrogen monoxide (NO), and nitro- 
gen dioxide (NO,). Upon cooling, this gaseous mixture 
forms nitric acid. This method is called the Ostwald 
process, after Wilhelm Ostwald, the German chemist 
who developed it. Nitric acid is also produced by heat- 
ing saltpetre with sulphuric acid. In this process, nitric 
acid is recovered by distillation. 

Nitric acid is a colourless liquid with a suffocating 
odour. It develops a yellow colour if kept in bottles that 
are not tightly stoppered. This is due to nitrogen dioxide 
gas that results from decomposition of the acid. Nitric 
acid can cause painful burns. The metal salts of nitric 
acid, called nitrates, are soluble in water. 

Nitric oxide. See Nitrogen (Nitrogen and pollution). 
Nitrifying bacteria. See Nitrogen cycle. 

Nitrite is a compound of the nitrite anion INO) and 
some other element. An anion is a negatively charged 
ion. Inorganic nitrites are stable and soluble. Most or- 
ganic nitrites are made from alcohols. They are unstable 
when in the presence of acid, but they are preserved 
satisfactorily in neutral or mildly alkaline solutions. Ni- 
trites are used in medicine for heart ailments. Sodium 
nitrite is important in making dyes. It is also used to cure 
meats, such as bacon, to prevent botulism and to give 
the meat a pinkish colour. Under certain conditions, so- 
dium nitrite may combine with other chemicals to form 
nitrosamines, which can cause cancer. Most countries 

f sodium nitrite allowed in cured 


limit the amount 0 p 
meats. Nitrites are also used in photography and in the 


manufacture of organic materials. 
Nitrocellulose. See Guncotton. 7 
Nitrogen is à chemical element that occurs in nature 
mainly as a gas. Its symbol is N. Nitrogen makes up 
about 78 per cent of the air by volume. Daniel Ruther- 
ford, a Scottish doctor, discovered nitrogen in 1772. 
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noe NER in its gaseous form. Nitrogen- 


ie earth's atmosphere, but most organisms cannot use nitrogen 
Nitrogen makes up about 78 Phere: convert pereahecd nitrogen into a form that other living 


ja, it ci dly between organisms 
i i n has been fixed by the bacteria, it circulates repeatedly betu } 
Hiker E aclere help to regulate the amount of nitrogen in biological circulation by 
changing some fixed nitrogen back into a gas. 


Nitrogen belongs to the group of elements called 
nonmetals, its atomic number is 7, and its atomic weight 
is 14.0067. Nitrogen gas is colourless, odourless, and 
tasteless. It is only slightly soluble in water, and it does 
not combine easily with most other elements. Nitrogen 
may be condensed to a liquid that boils at —195.8° C and 
freezes at —209.9° C. 


Nitrogen and life 


All organisms must have nitrogen to live. It makes up 
an important part of protein molecules, which are found 
in protoplasm. Protoplasm is the living material in all 
plant and animal tissues. Human beings and animals get 
protein by eating other animals and plants. 

Most plants must manufacture their protein from sim- 
ple nitrogen compounds dissolved in the soil. Some of 
this dissolved nitrogen comes from the atmosphere in 
the form of nitric acid (HNO,). Lightning causes the nitro- 
gen and oxygen in the air to form compounds called ni- 
trogen oxides. These oxides react with water to form ni- 
tric acid, which is carried to the earth dissolved in rain 
water, 

Plants of the /egume family produce protein from the 
nitrogen of the air, with the help of certain types of bac- 

teria, Legumes include such plants as alfalfa, peas, and 
soybeans. The roots of these plants have small swellings 
called nodules. The nodules contain nitrogen-fixing bac- 
teria, which take nitrogen from the air and convert it 
into nitrogen compounds. The plants use these com- 
pounds to make protein. After the plants die and decay, 
the nitrogen compounds become part of the soil. 

As nitrogen is used and reused by living things, it 
goes through a continuous cycle of chemical changes. 
This cycle of changes is known as the nitrogen cycle 
(see Nitrogen cycle). 


Dead organic 
matter 


Nitrogen- 
fixing bacteria 


Uses of nitrogen 


Manufacturers make pure nitrogen by distilling liquid 
air (see Liquid air). Air consists almost entirely of nitro- 
gen and oxygen. During the distillation process, the ni- 
trogen boils before the oxygen does, because nitrogen 
has a lower boiling point. As it vaporizes, the nitrogen is 
collected and stored under pressure in steel cylinders. 

Production of ammonia. The principal use of nitro- 
gen is in the production of ammonia (NH,), a gas that 
consists of nitrogen and hydrogen. Manufacturers pro- 
duce ammonia chiefly by the Haber process. In this i 
process, nitrogen and hydrogen are combined at about 
550° C and at 200 to 250 times normal atmospheric (j 
sure. The reaction takes place in the presence ofa oe 
lyst, a substance that increases the rate of a chemical 
action. i 

Ammonia is used as a fertilizer and in the production 
of explosives, nitric acid, and other chemicals. A pe: 
mon household cleaning agent consists of a dilute 50 
tion of ammonia in water. d 

Nitrogen in agriculture. Almost all fertilizers oe 
by farmers and gardeners contain nitrogen, which p! 
Motes the healthy growth of plants. Ammonia is h 
most common nitrogen fertilizer. Farmers inject amı 
nia gas directly into the soil, where it dissolves an af 
helps plants to grow. Liquefied ammonia and such vat 
pounds as ammonium sulphate and ammonium uh ni 
are also used as nitrogen fertilizers. Other sources si ol 
trogen include manure and guano, the waste mater! 
sea birds. See Fertilizer. b 

Farmers can also supply nitrogen to their fields a 
tating certain crops. In crop rotation, a farmer plan 
field one year with maize, wheat, or some other ae 
that removes nitrogen from the soil. The next yea" 


yy 0" 


farmer plants the same field with a crop of legumes— 
such as alfalfa or soybeans—that restores nitrogen to the 


soil. 

Uses of liquid nitrogen. The food industry uses liq- 
uid nitrogen to quick-freeze food (see Food, Frozen [Ni- 
trogen freezing)). Liquid nitrogen also serves as a refrig- 
erant for food during transport. Scientists use liquid 
nitrogen to produce the low temperatures necessary in 
some experiments. 


Nitrogen and pollution 


People influence the nitrogen cycle. The use of nitro- 
gen fertilizers adds nitrogen to the soil. Rain water car- 
ties unused fertilizer and other nitrogen compounds 
into streams and lakes, where the compounds cause 
water plants and algae to multiply. As the plants and 
algae die and decay, they use up oxygen, endangering 
animal life in the body of water. 

Nitrogen oxides pollute the air. These pollutants are 
released by the burning of fossil fuels, such as coal and 
petrol, Sunlight causes nitrogen oxides in the atmos- 
phere to react with oxygen to form ozone, an irritating 
substance in smog. Nitrogen oxides can also return to 
earth as nitric acid, a major ingredient of acid rain. 

Jet engines produce nitrogen oxides in the upper at- 
mosphere, where the compound may harm the environ- 
ment in a different way. Nitrogen oxides can promote 
the decomposition of ozone in the upper atmosphere. 
Here, ozone benefits animals and plants by shielding 
them from harmful ultraviolet light. 

Related articles in World Book include: 
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Although nitrogen fixation removes nitrogen from the 
atmosphere, a reverse process called denitrification re- 
turns an approximately equal amount of nitrogen to the 
air. Denitrifying bacteria convert some of the nitrates in 
soil back into gaseous nitrogen or nitrous oxide (N,O). 
However, fixed nitrogen may circulate many times be- 
tween organisms and the soil before denitrification re- 
turns it to the atmosphere. 

Some human activities interfere with the nitrogen 
cycle. For example, industry fixes vast quantities of nitro- 
gen to produce fertilizer. The fertilizer provides great 
benefits, but excess amounts are washed off farmland 
and into waterways, polluting the water. In addition, the 
combustion of petrol and some other fuels produces ni- 
trogen compounds that contribute to air pollution. 

See also Nitrogen; Legume; Nitrate; Nitrite. 
Nitroglycerin, also called nitroglycerol, is a powerful 
explosive. Its chemical formula is C,H,(ONO,),. It is the 
principal explosive ingredient of dynamite. Pure nitro- 
glycerin is a heavy, oily liquid that is as clear as water. 
But the commercial product is usually straw-coloured. 
When nitroglycerin explodes, it expands to form gases 
that take up more than 3,000 times as much space as the 
liquid. The explosion of nitroglycerin is about three 
times as powerful as that of an equal amount of gun- 
powder, and the explosion speed is 25 times as fast as 
that of gunpowder. 

Chemists make nitroglycerin by slowly adding glyc- 
erol, also known as glycerin, to concentrated nitric and 
sulphuric acids. The nitroglycerin forms a layer on top 
of the two acids. This layer is drawn off and washed, first 
with water, then with a solution of sodium carbonate. 

Ascanio Sobrero, an Italian chemist, discovered nitro- 
glycerin in 1846. For many years, it was not used widely 
because it was unreliable. In 1864, Alfred Nobel, a 
Swedish chemist, obtained a patent on a detonating cap 
made of mercury fulminate, which proved ideal for ex- 
ploding nitroglycerin. In 1867, Nobel invented dynamite, 
which provided a safe and convenient means for the 
transportation and use of nitroglycerin. Nitroglycerin 
quickly became the most widely used explosive. 

Nitroglycerin is an ingredient of many smokeless 
such as cordite and ballistite. It is seldom used 
for blasting in oil wells. 
heart and cir- 


powders, 
alone as an explosive, except 
Doctors use nitroglycerin to treat certain 
culatory diseases. 

See also Dynamite; Explosive; Glycerol; Heart (Treat- 
ing coronary artery disease). 
Nitrous oxide is a colourless, odourless gas that doc- 
tors and dentists use to make patients insensitive to 
pain. Such drugs are called anaesthetics. Nitrous oxide 
is commonly called laughing gas because people some- 
times become excited and silly after they inhale it. Ni- 
trous oxide causes unconsciousness if enough of it is in- 
haled. Nitrous oxide is pleasant to inhale and it takes 
effect quickly. It also wears off rapidly and is nonflam- 
mable. Doctors always give oxygen with nitrous oxide 
because the body cannot use the oxygen in nitrous 
oxide molecules. A 

Nitrous oxide is a weak anaesthetic and high concen- 
trations must be used to produce full anaesthesia for 
surgery. However, tions can relieve pain 


lower concentra 
without producing true anaesthesia and loss of con- 
sciousness. 
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Nitrous oxide was first prepared in 1772 by Joseph 
Priestley, a British chemist. In 1844, Horace Wells, an 
American dentist, was the first to use nitrous oxide. He 
inhaled the gas himself before having a tooth extracted. 
Nitrous oxide anaesthesia became widely used in den- 
tistry during the 1860s. 

Nitrous oxide is also called nitrogen monoxide or 
dinitrogen monoxide. \ts chemical formula is N,O. It is 
used as a propellant in aerosol products and as a “tracer 
gas’ to locate leaks in vacuum and pressure lines. 

See also Aerosol; Davy, Sir Humphry; Priestley, Jo- 
seph. 

Nie is a self-governing island country in the South Pa- 
cific Ocean. It is about 480 kilometres northeast of 
Tonga and about 560 kilometres southeast of Western 
Samoa. See Pacific Islands (map). Niue is 21 kilometres 
long and 18 kilometres wide. 

Niue has about 2,500 people. Its inhabitants are New 
Zealand citizens. The Niuean language is related to Ton- 
gan. The people also speak English, The Niuean people 
are noted for weaving fine baskets and mats from the 
leaves of pandanus trees, Niue has about 5,400 hectares 
of forest, which supplies the government timber mill. 
The main exports are copra, limes, and passionfruit. Pigs 
and poultry are reared. 

Niue has a Legislative Assembly of 20 members, 14 
being elected by village constituencies and 6 froma 
common roll. There is a cabinet made up of a premier 
and three ministers. 

It is believed that Polynesian people have lived on 
Niue for more than a thousand years. The Niuean lan- 
guage shows that some settlers came from Tonga and 
others from Samoa and eastern Polynesia. 

The first European explorer to reach the island was 
James Cook. He arrived on June 20, 1774. The islanders 
gave Cook and his crew a hostile reception, and he 
named the island Savage Island. A British protectorate 
over Niue was declared in 1900, and the following year 
the island was annexed to New Zealand as part of the 
Cook Islands. The island was placed under separate ad- 
ministration in 1904. Niue was granted self-government 
by the New Zealand government in 1974, with New Zea- 
land continuing to be responsible for defence and for- 
eign affairs and for providing economic aid. 

Nix was the name of a water sprite in German folklore. 
The nixes were little people with golden hair and green 
teeth, and they lived in lakes and rivers. Nixes were fond 
of music and dancing, and sometimes invited humans to 
their feasts. They were said to appear before anyone 
died of drowning. 

Nixon, Richard (1913-1994), was president of the 
United States from 1969 to 1974. He was the only U.S. 
president ever to resign from office. He left the presi- 
dency on Aug. 9, 1974, while facing impeachment for his 
involvement in the Watergate political scandal (see 
Watergate). 

Richard Milhous Nixon was born on Jan. 9, 1913, in 
Yorba Linda, California, U.S.A. He graduated from Whit- 

tier College, California, in 1934 and Duke University 
School of Law in Durham, North Carolina, in 1937. He 
then became a partner in a Whittier law firm. In 1942, 
during World War II, Nixon was called to service in the 
navy. He served in the Pacific until the war ended in 
1945. He was promoted to lieutenant commander. 


Nixon entered politics in 1946 when he won a seat in 
the U.S. House of Representatives after an aggressive 
campaign that established his reputation as an outspo- 
ken anti-Communist. A Republican, Nixon was reelected 
to the House in 1948 and elected to the U.S. Senate in 
1950. He was vice president (1953-1961) to President 
Dwight D. Eisenhower. 

First administration (1969-1973). Nixon's major goal 
was settlement of the Vietnam War. In 1969, he begana 
gradual withdrawal of U.S. combat troops from Vietnam. 
This policy became known as Vietnamization. 

Nixon eased the tension that had existed for years be- 
tween the U.S. and both China and the Soviet Union. In 
1972, he became the first U.S. president to visit China 
while in office. He also visited the Soviet Union in 1972, 
and he won congressional approval of U.S.-Soviet agree- 
ments to limit the production of nuclear weapons. 

Second administration (1973-1974). The Watergate 
scandal hit the Nixon administration during 1973. It 
arose from a burglary of the Democratic national head- 
quarters in the Watergate building complex in Washing- 
ton, D.C, and other illegal activities by employees of 
Nixon's 1972 reelection committee. Nixon's attempts to 
cover up these crimes became a major part of the scan- 
dal and led to a move for his impeachment. 

Vice president Agnew resigned on Oct. 10, 1973, 
while under investigation for graft unrelated to the 
Watergate scandal. Gerald Ford became vice president 
on Dec. 3, 1973. 

Impeachment hearings began before the House Judi- 
ciary Committee in October 1973. Nixon ignored sub- 
poenas (legal requests) that he turn over his secret tape 
recordings of conversations in his White House offices. 
Nixon finally released records of his tapes on August5, 
1974. The taped conversations showed that Nixon ap- 
proved a cover-up six days after the Watergate burglary. 
As a result of this evidence, he faced almost certain im- 
peachment by the House of Representatives and re- 
moval from office by the Senate. On August 9, Nixon re 
signed. Ford was sworn in as president. On September 
8, Ford granted Nixon a pardon for all federal crimes | 
that Nixon may have committed while serving as pres 
dent. 

Nixon published his memoirs in 1978 and wrote eV" 
eral books on political and foreign policy issues during 
the 1980s. ; 
Nizhniy Novgorod (pop. 1,443,000) is an industrial 
centre in Russia. It lies at the fork of the Volga and Oka 
rivers (see Russia [political map)). Nizhniy Novgorod is 
one of the oldest cities in Russia and is known as the { 
Cradle of the Russian Empire. The city’s upper part OM 
tains a fortress and historic cathedrals. The lower town 
is the industrial section. One of Russia's largest car facto 
ries is in Nizhniy Novgorod. Other products include 
aeroplanes, chemicals, locomotives, and machine t00 i 

Nizhniy Novgorod was an important commercial a 
tre in the Middle Ages, when west-east travel along a 
Oka River and through a low pass in the Ural Mounte 
met north-south travel on the Volga River. In 1932, W $ 
Russia was a republic of the Soviet Union, the city wa 
renamed Gorki in honour of the Russian writer, ' 990 
Gorki. The city was renamed Nizhniy Novgorod in 1 e 
about a year before the Soviet republics became in 
pendent. 


Nkrumah, Kwame (1909-1972), was president of the 
West African republic of Ghana from 1960 to 1966. Army 
leaders ousted him in 1966, and he went into exile in 
nearby Guinea. President Sékou Touré of Guinea made 
Nkrumah Guinea's honorary president. 
As president of Ghana, Nkrumah worked to develop 
the economy and improve living conditions. He pro- 
moted industrialization, introduced health and welfare 
programmes, and expanded the educational system. But 
Nkrumah made enemies with the methods he used to 
achieve these goals. He imprisoned his opponents. 
Ghana's economy began to weaken, and corruption be- 
came widespread. Army leaders took over the govern- 
ment while Nkrumah was visiting China. 
Nkrumah was born in Nkroful, Ghana. He led his 
country’s drive for independence from the United King- 
dom in the 1950's. He was prime minister of the Gold 
Coast, and kept that office when the colony became 
Ghana, an independent country, in 1957. 
Noah, according to the Bible and the Quran, was the 
only righteous, God-fearing man of his time. Genesis 6-9 
tells that he was chosen by God to keep some people 
and animals alive during the Deluge, or great Flood. 
Noah warned people for 120 years that the Flood was 
coming. During that time, he built a ship, called the ark, 
which was 137 metres long. He took into the ark his fam- 
ily, and enough birds and animals to repopulate the 
earth. The rain poured for 40 days and 40 nights (Gen. 
7:12, 24). Even when the water rose above the highest 
mountains, the ark floated safely. 
The waters dropped enough 150 days after the Flood 
ues that the ark was able to rest on the mountains of 
ss (see Ararat). Noah let loose a raven which did not 
k n phen he sent out a dove, and it returned because 
eae find no place to perch. Later, he sent out the 
tied love two more times. On the second flight, it re- 
a | with an olive branch in its mouth. Noah and all 
hae came out of the ark later to begin a new life. 
eae ered sacrifice to God for deliverance, and God 
pa ised him that He would never send another flood 
estroy the earth. He made the rainbow a sign of that 
promise, 
irk sons were Shem, Ham, and Japheth. Shem be- 
pH ather of the Semitic peoples, including the He- 
eas and the Arabs. Ham was the father of the Hamitic 
Minors! and Japheth was father of the peoples of Asia 
he ‘lay Europe. In traditions originally unrelated to 
with he , Noah is pictured as a gardener, and credited 
Nob, e discovery of wine (Gen. 9:16-27). 
ha el, Alfred Bern- 
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the market that for a number of years many people con- 
sidered Nobel almost a public enemy. 

Finally, in 1867, Nobel combined nitroglycerin with an 
absorbent substance. This explosive could be handled 
and shipped safely. Nobel named it dynamite (see Dyna- 
mite). Within a few years, he became one of the world's 
richest men. He set up factories throughout the world, 
and bought the large Bofors armament plant in Sweden. 
He worked on synthetic rubber, artificial silk, and many 
other products. 

Nobel was never in good health. In later years, he be- 
came increasingly ill and nervous. He suffered from a 
feeling of guilt at having created a substance that 
caused so much death and injury. He hated the thought 
that dynamite could be used in war when he had in- 
vented it for peace. Nobel set up a fund of about 9 mil- 
lion US. dollars. The interest from the fund was to be 
used to award annual prizes, one of which was for the 
most effective work in promoting international peace. 

Alfred Nobel was born on Oct. 21, 1833, in Stock- 
holm, the son of an inventor. He was educated in St. Pe- 
tersburg, Russia, and later studied engineering in the 
United States. 

Nobel Prizes are awarded each year to people, re- 
gardless of nationality, who have made valuable contri- 
butions to the “good of humanity.” In his will, the 
wealthy Swedish inventor Alfred Nobel directed that the 
income from his estate be used to fund five annual 
prizes. The awards are given for the most important dis- 
coveries or inventions in the fields of physics, chemistry, 
and physiology or medicine; the most distinguished lit- 
erary work of an idealistic nature; and the most effective 
work in the interest of international peace. The prizes 
were first presented in 1901. A sixth prize—the Bank of 
Sweden Prize in Economic Sciences in memory of Al- 
fred Nobel—was first awarded in 1969, and is funded by 
the bank. In the mid 1990's, the value of each prize was 
about 900,000 U.S. dollars. 

The Royal Swedish Academy of Sciences in Stock- 
holm chooses the physics, chemistry, and economics 
winners. The Nobel Assembly at the Karolinska Institute 
in Stockholm awards the prize for medicine. The Swed- 
ish Academy in Stockholm awards the prize for litera- 
ture. The Norwegian Nobel Committee elected by the 
Norwegian Storting (parliament) awards the prize for 
peace. 

A candidate may not apply directly for a prize. A qual- 
ified person must submit each name in writing. For the 
literary prize, the Swedish Academy considers only 
works that have appeared in print. The academy usually 
selects an author for his or her complete work rather 
than for one book. l; x 

The organizations that award the prizes appoint 15 
deputies who elect a board of directors. The board 


holds office for two years and administers the funds. 


Winners receive their awards on December 10, the anni- 


versary of the death of Alfred Nobel. The peace prize is 
awarded in Oslo, Norway. The other prizes are awarded 
in Stockholm, Sweden. Two or three people may share a 
prize. Sometimes, prizes are not awarded or are 


d in a later year. 
cae : World Book of each prize- 


There is a biography in ch p 
winner whose name is marked with an asterisk in the ta- 


bles on the following pages- 
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Nobel Prizes consist of a medal and a cash award. Prizes are 
awarded for outstanding achievement in chemistry, physics, 
physiology or medicine, literature, world peace, and economics. 
The obverse side of each medal has a bust of Alfred Nobel, /eft, 
a Swedish chemist who established the hed n the late ents. 
The chemistry and physics medals have identical reverse sides, 
right. The Rhah Bh each of the other medals is different. 


Alfred Nobel 


Nobel Prizes for physics 


Physics and chemistry 


1901 * Wilhelm Roentgen (German) for discovering X rays. 

1902 * Hendrik Antoon Lorentz and *Pieter Zeeman 
(Dutch) for discovering the Zeeman effect of mag- 
netism on light. 

1903 * Antoine Henri Becquerel and “Pierre and Marie 
Curie (French) for discovering radioactivity and 
studying uranium. 

1904 Baron Rayleigh (British) for studying the density of 
gases and discovering argon. 

1905 Philipp Lenard (German) for studying the proper- 
ties of cathode rays. 

1906 * Sir Joseph John Thomson (British) for studying 
electrical discharge through gases. 

1907 * Albert Michelson (American) for his design of precise op- 
tical instruments and for accurate measurements. 

1908 Gabriel Lippmann (French) for his method of 
colour photography. 

1909 * Guglielmo Marconi (Italian) and Karl Ferdinand Braun 
(German) for developing the wireless telegraph. 

1910 Johannes van der Waals (Dutch) for studying 
the relationships of liquids and gases. 

1911 Wilhelm Wien (German) for his discoveries on the 
heat radiated by black objects. 

1912 Nils Dalén (Swedish) for inventing automatic gas 
regulators for lighthouses. 

1913 Heike Kamerlingh Onnes (Dutch) for experiment- 
ing with low temperatures and liquefying helium. 

1914 Max von Laue (German) for using crystals to 
measure X rays. 

1915 * Sir William Henry Bragg and Sir William Bragg 
(British) for using X rays to study crystal structure, 

1916 No award 

1917 Charles Barkla (British) for studying the diffusion 
of light and the radiation of X rays from elements. 

1918 * Max Planck (German) for stating the quantum 
theory of light. 

1919 * Johannes Stark (German) for discovering the Stark 
effect of spectra in electric fields. 

1920 Charles Guillaume (French) for discovering 
nickel-steel alloys with slight expansion, and the 
alloy invar. 

1921 * Albert Einstein (German) for contributing to 
mathematical physics and stating the law of the 
photoelectric effect. 

1922 * Niels Bohr (Danish) for studying the structure of 
atoms and their radiations. 

1923 * Robert Millikan (American) for measuring the 
charge on electrons and working on the photoelec- 
tric effect. 

1924 * Karl Siegbahn (Swedish) for working with 
the X-ray spectroscope. 

1925 James Franck and *Gustav Hertz (German) for stating laws 
on the collision of an electron with an atom. 

1926 Jean Baptiste Perrin (French) for studying the 
discontinuous structure of matter and measuring 
the sizes of atoms. 


1927 Arthur Compton (American) for discovering 
‘Has a biography in World Book 


the Compton effect on X rays reflected from atoms, * 
and Charles Wilson (British) for discovering 
amethod for tracing the paths of ions. 
1928 * Owen Richardson (British) for studying therm- 
ionic effect and electrons sent off by hot metals. 
1929 * Louis Victor de Broglie (French) for discovering 
the wave character of electrons. 
1930 Sir Chandrasekhara Venkata Raman (Indian) for 
discovering a new effect in radiation from elements. 
1931 No award 
1932 * Werner Heisenberg (German) for founding quantum 
mechanics, which led to discoveries in hydrogen. 
1933 * Paul Dirac (British) and “Erwin Schrödinger (Aus- 
trian) for discovering new forms of atomic theory. 
1934 No award 
1935 * Sir James Chadwick (British) for discovering the 
neutron. : 
1936 * Carl David Anderson (American) for discovering 
the positron, and Victor Hess (Austrian) for dis- 
covering cosmic rays. 
Clinton Davisson (American) and George Thom- 
son (British) for discovering the diffraction of elec- 
trons by crystals. 8 
1938 * Enrico Fermi (Italian) for discovering new radio- 
active elements beyond uranium. 
1939 * Ernest Lawrence (American) for inventing the 
cyclotron and working on artificial radioactivity. 
1940-1942 No award 
1943 Otto Stern (American) for discovering the molec- 
ular beam method of studying the atom. 
1944 Isidor Isaac Rabi (American) for recording the 
magnetic properties of atomic nuclei. 
1945 * Wolfgang Pauli (Austrian) for discovering the ex- 
clusion principle (Pauli principle) of electrons. 
1946 Percy Williams Bridgman (American) for his work 
in the field of very high pressures. 
1947 * Sir Edward Appleton (British) for exploring the 
ionosphere. 
1948 Patrick Blackett (British) for his discoveries 
in cosmic radiation. z á 
1949 * Hideki Yukawa (Japanese) for predicting the existen! 
of elementary particles called mesons. : 
1950 Cecil Frank Powell (British) for his photographic 
method of studying atomic nuclei and his discover- 
ies concerning mesons. 
1951 * Sir John Cockcroft (British) and "Ernest Walton 
(Irish) for working on the transmutation of id 
atomic nuclei by artificially accelerated atomic parti 
Felix Bloch and Edward Mills Purcell (American) a 
for developing magnetic measurement methods fo! 
atomic nuclei. 
Frits Zernike (Dutch) for inventing the phase con 
trast microscope for cancer research. 
1954 * Max Born (German) for research in quantum 
mechanics, and Walther Bothe (German) for dis- 
coveries he made with his coincidence method. 


1937 


les. 
1952 


1953 


Physiology or medicine Literature 
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Economics 


1955 Willis E. Lamb, Jr. (American), for discoveries on 
the structure of the hydrogen spectrum, and Poly- 
karp Kusch (American) for determining the mag- 
netic moment of the electron. 

1956 * John Bardeen, Walter Brattain, and William 
Shockley (American) for inventing the transistor. 

1957 * Tsung Dao Lee and *Chen Ning Yang (American) 
for disproving the law of conservation of parity. 

1958 Pavel Cherenkov, Ilya Frank, and Igor Tamm 
(Soviet) for discovering and interpreting the 


Cherenkov effect in studying high-energy particles. 


1959 Emilio Segré and Owen Chamberlain (American) 
for their work in demonstrating the existence of 
the antiproton. 

1960 Donald Glaser (American) for inventing the 

w bubble chamber to study subatomic particles. 
Robert Hofstadter (American) for his studies of nu- 
cleons, and *Rudolf Mössbauer (German) for 

mi his research on gamma rays. 

Lev Davidovich Landau (Soviet) for his research 

a on liquid helium. 

Eugene Paul Wigner (American) for his contri- 
butions to the understanding of atomic nuclei and 
the elementary particles, and “Maria Goeppert 
paver American and *J. Hans Jensen (German) 
ii ot their work on the structure of atomic nuclei. 
S arles Townes (American) and *Nikolai 

Bucy and *Alexander Prokhorov (Soviet) for 

leveloping masers and /asers. 

antro Tomonaga (Japanese) and Julian 

e Wingen and *Richard Feynman (American) 

1966 Alf asic work in quantum electrodynamics. 

i red Kastler (French) for his work on the energy 

Ta ees of atoms. 
ie puree Bethe (American) for his contribu- 
hed o the theory of nuclear reactions, especially 

iscoveries on the energy production in stars. 


1965 
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1968 * 


1969 


1970 


1971 * 


1972* 


1973 


1974 


1975 


1976 


1977 


1978 


Luis Alvarez (American) for his contributions 

to the knowledge of subatomic particles. 

Murray Gell-Mann (American) for his discoveries 
concerning the classification of nuclear particles 
and their interactions. 

Hannes Olof Gösta Alfvén (Swedish) for his work 

in magnetohydrodynamics, the study of electrical and 
magnetic effects in fluids that conduct electricity, 
and Louis Eugène Félix Néel (French) for his dis- 
coveries of magnetic properties that applied to 
computer memories. 

Dennis Gabor (British) for his work in holography, 

a method of making a three-dimensional photograph 
with coherent light produced by a laser. 

John Bardeen, Leon Cooper, and John Robert 
Schrieffer (American) for their work on supercon- 
ductivity, the disappearance of electrical resistance. 
Ivar Giaever (American), Leo Esaki (Japanese), 

and Brian Josephson (British) for their work on 

the phenomena of electron “tunnelling” through 
semiconductor and superconductor materials. 
Antony Hewish (British) for the discovery of pul- 
sars, and Sir Martin Ryle (British) for his use of small 
radio telescopes to “see” into space with great accuracy. 
L James Rainwater (American) and Aage Bohr 

and Ben Mottelson (Danish) for their work on 

the structure of the atomic nucleus. 

Burton Richter and *Samuel Chao Chung Ting 
(American) for their discovery of an elementary 
nuclear particle called the psi, or J, particle. 

Philip W. Anderson and John Van Vleck 

(American) and *Sir Nevill Mott (British) for 

helping develop semiconductor devices. 


* Pyotr Kapitsa (Soviet) for his research in low- 


temperature physics, and Arno Penzias and Rob- 
ert Wilson (American) for their discovery and 


study of cosmic microwave background radiation. 
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Niels Bohr, /eft, a Danish 
physicist, received the Nobel 
Prize for physics in 1922, Bohr 
conducted studies of the 
structure of atoms and the en- 
ergy radiated by their elec- 
trons. 


1979 Sheldon Glashow and Steven Weinberg (Amer- 
ican) and Abdus Salam (Pakistani) for developing 
a principle that unifies the weak nuclear force 
and the force of electromagnetism. 

1980 James Cronin and Val Fitch (American) for their research 
on subatomic particles revealing that the fundamental 
laws of symmetry in nature could be violated. 

1981 Nicolaas Bloembergen and Arthur Schawlow (Amer- 
ican) for their contribution to the development 
of laser spectroscopy, and Kai Siegbahn (Swedish) for 
his contribution to the development of high-resolution 
electron spectroscopy. 

1982 Kenneth Wilson (American) for his method of 
analysing the behaviour of matter when it changes 
form—for example, from water to steam. 

1983 * Subrahmanyan Chandrasekhar and William Fowler 
(American) for work on the evolution and death of stars. 

1984 Carlo Rubbia (Italian) and Simon van der Meer 
(Dutch) for contributions to the discovery of two sub- 
atomic particles—the W particle and the Z particle. 

1985 Klaus von Klitzing (West German) for developing a pre- 
cise way of measuring electrical resistance. 

1986 Ernst Ruska (West German) for his invention of the elec- 
tron microscope and Gerd Binnig (West German) and 
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Heinrich Rohrer (Swiss) for their invention of the scan- 
ning tunnelling microscope. : 

1987 J. Georg Bednorz (West German) and K. Alex Müller 
(Swiss) for their discovery of superconductivity in a ce- 
ramic material. o 

1988 Leon Lederman, Melvin Schwartz, and Jack Steinberger 
(American) for their work on neutrinos. 

1989 Hans G. Dehmelt (American) and Wolfgang Paul (German) 
for isolating and measuring single atoms, and Norman 
Ramsey (American) for work that led to the atomic clock, 

1990 Jerome Friedman and Henry Kendall (American) and Rich- 
ard Taylor (Canadian) for experiments that proved the ex 
istence of subatomic particles called quarks. y 

1991 Pierre-Gilles de Gennes (French) for his analyses of align- 
ments and other orderly arrangements of molecules in 
certain substances. 4 

1992 Georges Charpak (French) for the invention of devices 
that detect subatomic particles in particle accelerators. 

1993 Russell Hulse and Joseph Taylor, Jr. (American) for disco 
ering dense pairs of stars called binary pulsars. 3 

1994 Clifford Shull (American) and Bertram Brockhouse (Cane, 
dian) for developing neutron scattering as a technique !0 
revealing the structure of matter. 


1901 Jacobus Henricus Van't Hoff (Dutch) for discovering laws 
of chemical dynamics and osmotic pressure. 

1902” Emil Fischer (German) for synthesizing sugars, 
purine derivatives, and peptides. 

1903 Svante August Arrhenius (Swedish) for his dis- 
sociation theory of ionization in electrolytes. 

1904 * Sir William Ramsay (British) for discovering he- 
lium, neon, xenon, and krypton, and determining 
their place in the periodic system. 

1905 Adolph von Baeyer (German) for his work on dyes 
and organic compounds, and for synthesizing in- 
digo and arsenicals, 

1906 Henri Moissan (French) for preparing pure flu- 
orine and developing the electric furnace. 

1907 Eduard Buchner (German) for his biochemical re- 
searches and for discovering cell-less fermentation. 

1908 * Ernest Rutherford (British) for discovering that 
radioactive elements change into other elements, 

1909 * Wilhelm Ostwald (German) for his work on Cataly- 
sis, chemical equilibrium, and the rate of chemical 
reactions. 

1910 Otto Wallach (German) for his work in the field of 
alicyclic substances. 

1911 * Marie Curie (French) for her discovery of radium 
and polonium, and for her work in isolating radium and 
studying the compounds of radium. 

*Has a biography in World Book. 


1912 Francois Grignard (French) for discovering the ad 
Grignard reagent to synthesize organic compounds a ji 
Paul Sabatier (French) for his method of using nickel as 
hydrogenation catalyst. 

1913 Alfred Werner (Swiss) for his coordination theory 
on the arrangement of atoms. 

1914 Theodore Richards (American) for determin- 
ing the atomic weights of many elements. 

1915 Richard Willstatter (German) for his research on 
chlorophyll and other colouring matter in plants. 

1916-1917 No award í 

1918 Fritz Haber (German) for the Haber-Bosch process © 
synthesizing ammonia from nitrogen and hydrogen. 

1919 No award 

1920 Walther Nernst (German) for his discoveries con- 
cerning heat changes in chemical reactions. _ 

1921 * Frederick Soddy (British) for studying radioactive 
substances and isotopes. 

1922 * Francis Aston (British) for discovering many 
isotopes by means of the mass spectrograph and 3 
discovering the whole number rule on the structur 
and weight of atoms. 

1923 Fritz Pregl (Austrian) for inventing a method of 
microanalysing organic substances. 

1924 No award 

1925 Richard Zsigmondy (German) for his method of 
studying colloids. 
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4926 * Theodor Svedberg (Swedish) for his work on dis- 
persions and on colloid chemistry. 

4927 Heinrich Wieland (German) for studying gall 
acids and related substances. 

1928 Adolf Windaus (German) for studying sterols and 
their connection with vitamins. 

1929 Sir Arthur Harden (British) and Hans August 
Simon von Euler-Chelpin (German) for their re- 
search on sugar fermentation and enzymes. 

1930 Hans Fischer (German) for studying the colouring 


matter of blood and leaves and synthesizing hemin. 


1931 * Carl Bosch and Friedrich Bergius (German) for 
inventing high-pressure methods of manufacturing 
ammonia and liquefying coal. 

1932 Irving Langmuir (American) for his discoveries 
about molecular films absorbed on surfaces. 

1933 No award 

1934 Harold Clayton Urey (American) for discovering 
deuterium (heavy hydrogen). 

1935 Frédéric and “Iréne Joliot-Curie (French) for syn- 
thesizing new radioactive elements. 

1936 Peter Debye (Dutch) for his studies on mole- 
cules, dipole moments, the diffraction of electrons, 
and X rays in gases. 

1937. Sir Walter Haworth (British) for his research 
on carbohydrates and vitamin C, and Paul Karrer 
(Swiss) for studying carotenoids, flavins, and vita- 
mins A and B, 

1938 * Richard Kuhn (German) for his work on caroten- 
oids and vitamins (declined). 

1939 Adolph Butenandt (German) for studying sex hor- 
mones declinon), and Leopold Ružička (Swiss) for 

work on polymethylenes. 

ee No sat á 

943 Georg von Hevesy (Hungarian) for using isotopes 

ae indicators in chemistry. 

iis ot Hahn (German) for his discoveries in fission. 

rtturi Virtanen (Finnish) for inventing new meth- 

Bis ods in agricultural biochemistry. 

James B, Sumner (American) for discovering that 
enamas can be crystallized, and Wendell M. 
tanley and John H. Northrop (American) for 

1947 Aas) pure enzymes and virus proteins. 
nt ‘obert Robinson (British) for his research on 

A ae logically significant plant substances. 

rne Tiselius (Swedish) for his discoveries on the 
A H of the serum proteins. 
illiam Francis Giauque (American) for studying 
actans to extreme cold. 
tto Diels and Kurt Alder (German) for devel- 
oping a method of synthesizing organic com- 
Pounds of the diene group. 


1950 


1951 


dhcovering plutonium and other elements. 
pes Martin and Richard Synge (British) 
w leveloping the partition chromatography proc- 
1953 Hh a method of separating compounds. 

He mann Staudinger (German) for discovering à 
1954 * ie to synthesize fibre. 

aes Pauling (American) for his work on the 
1955 oe that hold matter together. 

5 cent Du Vigneaud (American) for discovering 
1956 process for making synthetic hormones. 


1952 


Sir Cyril Hinshelwood (British) and Nikolai Semenov (So- 


viet) for thei A À : 
1957 eir work on chemical chain reactions. 

S Todd (British) for his work on the protein 
1958* Fee on of cells. 

maT Sanger (British) for discovering the 
1959 Jaro a of the insulin molecule. 

FA slav Heyrovský (Czech) for developing the 
1960 Willa ene method of analysis. 

aa F. Libby (American) for developing a 

od of radiocarbon dating. 


Edwin M. McMillan and *Glenn T. Seaborg (American) for 


1961 


1964* 


1966 * 


1967 


1968 


1969 


1970 


1971 


1972 


1973 


1974 


1975, 


1976 


1977 


1978 


1979 


1980 


1981 


1982 


1983 
1984 
1985 


1986 


Melvin Calvin (American) for his research on 
photosynthesis. 
Sir John Cowdery Kendrew and *Max Ferdinand 
Perutz (British) for their studies on globular proteins. 
Giulio Natta (Italian) for his contributions to the 
understanding of polymers, and Karl Ziegler (Ger- 
man) for his production of organometallic compounds. 
Their work resulted in improved plastics. 
Dorothy Hodgkin (British) for X-ray studies of 
compounds such as vitamin B,, and penicillin. 
Robert Burns Woodward (American) for his con- 
tributions to organic synthesis. 
Robert S. Mulliken (American) for developing the 
molecular-orbital theory of chemical structure. 
Manfred Eigen (German) and Ronald Nor- 
rish and George Porter (British) for developing 
techniques to measure rapid chemical reactions. 
Lars Onsager (American) for developing the the- 
ory of reciprocal relations of various kinds of 
thermodynamic activity. 
Derek Barton (British) and Odd Hassel 
(Norwegian) for studies relating chemical reactions 
with the three-dimensional shape of molecules. 
Luis Federico Leloir (Argentine) for his discov- 
ery of chemical compounds that affect the storage 
of chemical energy in living things. 
Gerhard Herzberg (Canadian) for his research in 
the structure of molecules, particularly for his 
work on molecular fragments called free radicals. 
Christian B. Anfinsen, Stanford Moore, and Wil- 
liam H. Stein (American) for their fundamental 
contributions to the chemistry of enzymes. 
Geoffrey Wilkinson (British) and Ernst Fischer 
(German) for their work on organometallic com- 

unds, substances which consist of organic com- 

ounds and metal atoms. 

Paul John Flory (American) for his work in poly- 
mer chemistry. 
John Warcup ‘Cornforth (Australian-born) and 
Vladimir Prelog (Swiss) for their work on the chemi- 
cal synthesis of important organic compounds. 
William Lipscomb, Jr. (American), for his studies on the 
structure and bonding mechanisms of boranes, complex 
compounds of boron and hydrogen. 
Ilya Prigogine (Belgian) for his contributions to 
nonequilibrium thermodynamics. 
Peter Mitchell (British) for his studies of cellular 
energy transfer. 
Herbert Brown (American) and Georg Wittig 
(German) for developing compounds capable 
of producing chemical bonds useful in the manufac- 
ture of drugs and in other industrial processes. 
Paul Berg and Walter Gilbert (American) and 
*frederick Sanger (British) for their studies of 
the chemical structure of nucleic acids. 
Kenichi Fukui (japanese) and Roald Hoffmann (Amer- 
ican) for applying the theories of quantum mechan- 
ics to predict the course of chemical reactions. 
Aaron Klug (South ‘African-born) for his work with 
the electron microscope and for his research into 
the structure of nucleic acid-protein complexes. 
Henry Taube (American) for his research on the transfer 
of electrons between molecules in chemical reactions. 
R Bruce Merrifield (American) for developing a method 


ji tides, the building blocks of proteins. 
eiei and Jerome Karle (American) for de- 
veloping techniques for quickly determining the chemi- 
cal structure of molecules vital to life. 
Dudley Herschbach and Yuan Lee (American) and John 


Polanyi (Canadian) for work on chemical reactions. 


“Has a biography in World Book 
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Ivan Petrovich Pavlov, a 
Russian physiologist, won the 
1904 prize in physiology or 
medicine. Pavlov and his staff 
experimented with dogs to 
learn how nerves affect the 
process of digestion. 


1987 Jean-Marie Lehn (French) and Donald Cram and Charles 
Pedersen (American) for their development of, and work 
with, artificial molecules. 

1988 Johann Deisenhofer, Robert Huber, and Hartmut Michel 
(West German) for revealing the structure of proteins that 
are essential to photosynthesis. 

1989 Sidney Altman and Thomas Cech (American) for their dis- 
covery that ribonucleic acid (RNA) can aid chemical reac- 
tions in cells. 

1990 Elias James Corey (American) for developing techniques 
for artificially duplicating natural substances as com- 


Nobel Prizes for physiology or medicine 


pounds for use as drugs. A 

1991 Richard Ernst (Swiss) for improvements in the use of nu: 
clear magnetic resonance (NMR) to analyse chemicals. 

1992 Rudolph Marcus (American) for analysing the transfer of 
electrons between molecules. : 

1993 Michael Smith (Canadian) and Kary Mullis (American) for 
devising methods that made possible gene therapy, de- 
tection of the AIDS virus, and multiplication of fossil DNA. 

1994 Professor George Olah (American) for his work on hydro- 
carbon molecules. 


1901 * Emil von Behring (German) for discovering the 
diphtheria antitoxin. 
1902 * Sir Ronald Ross (British) for working on malaria 
and discovering how malaria is transmitted. 
1903 Niels Ryberg Finsen (Danish) for treating diseases, espe- 
cially /upus vulgaris, with concentrated light rays. 
1904 * Ivan Petrovich Pavlov (Russian) for his work on 
the physiology of digestion. 
1905 * Robert Koch (German) for working on tuberculosis 
and discovering the tubercule bacillus and tuberculin, 
1906 * Camillo Golgi (Italian) and Santiago Ramon y 
Cajal (Spanish) for their studies of nerve tissue. 
1907 * Charles Louis Alphonse Laveran (French) for 
studying diseases caused by protozoans. 
1908 * Paul Ehrlich (German) and *Elie Metchnikoff 
(Russian) for their work on immunity. 
1909 * Emil Theodor Kocher (Swiss) for his work on the physiol- 
ogy, pathology, and surgery of the thyroid gland. 
1910 Albrecht Kossel (German) for studying cell chem- 
istry, proteins, and nucleic substances. 
1911 Allvar Gullstrand (Swedish) for his work on dioptrics, the 
refraction of light through the eye. 
1912 Alexis Carrel (French) for suturing blood vessels 
and grafting vessels and organs. 
Charles Robert Richet (French) for studying aller- 
gies caused by foreign substances, as in hay fever, 
Robert Bárány (Austrian) for work on function 
and diseases of equilibrium organs in the inner ear. 
1915-1918 No award 
1919 Jules Bordet (Belgian) for discoveries on immunity. 
1920 August Krogh (Danish) for discovering the system 
of action of blood capillaries. 
1921 No award 
1922 * Archibald Hill (British) for his discovery on heat 
production in the muscles, and Otto Meyerhof (German) 
for his theory on lactic acid in the muscles. 


1913 


1914 


‘Has a biography in World Book. 


1923 * Sir Frederick Banting (Canadian) and “John Macleod 
(Scottish) for discovering insulin. 

1924 * Willem Einthoven (Dutch) for his discovery of the way 
electrocardiography works. 

1925 No award 

1926 Johannes Fibiger (Danish) for discovering a para- 
site that causes cancer. e 

1927 Julius Wagner von Jauregg (Austrian) for discover- 
ing the fever treatment for paralysis. 

1928 Charles Nicolle (French) for his work on typhus. 

1929 Christiaan Eijkman (Dutch) for discovering vita- 
mins that prevent beriberi, and *Sir Frederick 
Hopkins (British) for discovering vitamins that 
help growth. x 

1930 Karl Landsteiner (American) for discovering the 
four main human blood types. 

1931 Otto Warburg (German) for discovering that 
enzymes aid in respiration by tissues. 

1932 Edgar Adrian and Sir Charles Sherrington 
(British) for discoveries on the function of neurons. 

1933 * Thomas Morgan (American) for studying the 
function of chromosomes in heredity. 

1934 * George Minot, William Murphy, and George 
Whipple (American) for their discoveries on liver 
treatment for anaemia. 

1935 Hans Spemann (German) for discovering the or- 
ganizer-effect in the growth of an embryo. 

1936 Sir Henry Dale (British) and Otto Loewi (Aus- 
trian) for their discoveries on the chemical trans- 
mission of nerve impulses. 

1937 Albert Szent-Györgyi (Hungarian) for his work on 
oxidation in tissues, vitamin C, and fumaric acid. 

1938 Corneille Heymans (Belgian) for his discoveries 
concerning the regulation of respiration. 

1939 * Gerhard Domagk (German) for discovering Pron- 
tosil, the first sulpha drug (declined). 


Nobel Prizes for physiology or medicine (continued) 
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19401942 No award 

1943 Henrik Dam (Danish) for discovering vitamin K, 
and Edward Doisy (American) for synthesizing it. 

1944 Joseph Erlanger and Herbert Gasser (American) 
for their work on single nerve fibres. 

1945 * Alexander Fleming (British) for discovering penicillin, and 
*Howard Florey and “Ernst Chain (British) for developing 
its use as an antibiotic. 

1946" Hermann Joseph Muller (American) for discover- 
ing that X rays can produce mutations. 

1947 Carl and Gerty Cori (American) for their work 
on insulin, and Bernardo Houssay (Argentine) for 
studying the pancreas and the pituitary gland. 

1948 * Paul Müller (Swiss) for discovering the insect- 
killing properties of DDT. 

4949 Walter Hess (Swiss) for discovering how certain 
parts of the brain control organs of the body, and 
Anténio Moniz (Portuguese) for originating 
prefrontal lobotomy. 

1950 Philip S. Hench, Edward C. Kendall (American), 
and Tadeus Reichstein (Swiss) for their discoveries 

on cortisone and ACTH. 

1951 * Max Theiler (South African who worked in the 
United States) for developing the yellow fever vac- 
cine known as 17-D. 

1952 Selman A. Waksman (American) for his work in 
the discovery of streptomycin. 

1953 Fritz Albert Lipmann (American) and "Hans 
Adolf Krebs (British) for their discoveries in bio- 

Synthesis and metabolism. 

1954" John F. Enders, Thomas H. Weller, and Fred- 
erick C. Robbins (American) for discovering a sim- 

os ple method of growing polio virus in test tubes. 
Ae pilecrell (Swedish) for his discoveries on the 

and action of oxidation enzymes. 
1956 André F. Cournand, Dickinson W. Richards, Jr. 
(American), and Werner Forssmann (German) 
ry w using a catheter to chart the interior of the heart. 
eae aniel Bovet (Italian) for discovering antihistamines. 
George Wells Beadle and Edward Lawrie Tatum 
(American) for their work in biochemical genetics, 
and ‘Joshua Lederberg (American) for his studies 
10 of genetics in bacteria. 
ere Ochoa and Arthur Kornberg (American) 
1960" § r producing nucleic acid by artificial means. 

ir Macfarlane Burnet (Australian) and Peter 

en pensar (British) for research in transplanting organs. 
h org von Békésy (American) for demonstrating 

12° ow the ear distinguishes between various sounds. 
Ines D. Watson (American) and *Francis 
RAN and *Maurice Wilkins (British) for 

1963 * 5} ir work on nucleic acid. 

r John Carew Eccles (Australian) for his research 
iW the transmission of nerve impulses, and “Alan 
Aa Hodgkin (British) and Andrew Fielding 
h ley (British) for their description of the be- 
paour of nerve impulses. 

; pared E. Bloch (American) and *Feodor Lynen 
erman) for their work on cholesterol and fatty 

acid metabolism. 

panos Jacob, André Lwoff, and Jacques Mo- 

faa (French) for their discoveries concerning ge 

1966 * F ic control of enzyme and virus synthesis. 

Tancis Peyton Rous (American) for discovering a 

ea producing virus, and Charles B. Huggins 

erican) for discovering uses of hormones in 
treating cancer. 
shar Granit (Swedish) and H. Keffer Hartline and 

orge Wald (American) for their work on chemical and 

physiological processes in the eye. 
N Holley, H. Gobind Khorana, and Mar- 

ll W. Nirenberg (American) for explaining how 
Genes determine the function of cells. 


1965, 


1967 


1968 
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1969 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


1977 
1978 


1979 


1980 


1981 


1982 


1983 
1984 
1985 
1986 
1987 
1988 


1989 
1990 
1991 


1992 


1993 


1994 


Max Delbrück, Alfred Hershey, and Salvador Luria (Amer- 
ican) for their work with bacteriophages (viruses that at- 
tack bacteria). 
Julius Axelrod (American), Bernard Katz (Brit- 
ish), and Ulf Svante von Euler (Swedish) for their 
discoveries of the role played by certain chemicals 
in the transmission of nerve impulses. 
Earl W. Sutherland, Jr. (American), for his discov- 
ery of the ways hormones act, including the discov- 
ery of cyclic AMP, a chemical that influences the 
actions of hormones on body processes. 
Gerald M. Edelman (American) and Rodney 
Porter (British) for their discovery of the chemical 
structure of antibodies. 
* Nikolaas Tinbergen (Dutch-born) and *Konrad 
Lorenz and *Karl von Frisch (Austrian) for their 
studies on animal behaviour. 
Christian de Duve (Belgian) and Albert Claude 
and George E. Palade (American) for their pio- 
neer work in cell biology. 
David Baltimore, Renato Dulbecco, and Howard 
M. Temin (American) for their research on how 
certain viruses affect the genes of cancer cells. 
Baruch S. Blumberg and D. Carleton Gajdusek 
(American) for their discoveries concerning the 
origin and spread of infectious diseases. 
Roger Guillemin, Andrew Schally, and Rosalyn 
Yalow (American) for their research into hormones. 
Werner Arber (Swiss) and Daniel Nathans and 
Hamilton O. Smith (American) for their dis- 
coveries in molecular genetics. 
Allan MacLeod Cormack (American) and Godfrey 
Newbold Hounsfield (British) for their contribu- 
tions to the development of the computerized 
tomographic (CT) scanner. 
Baruj Benacerraf and George D. Snell (American) 
and Jean Dausset (French) for their discoveries about the 
genetic regulation of the body's immune system. 
Roger W. Sperry and David H. Hubel (American) and 
Torsten Wiesel (Swedish) for their research 
on the organization and functioning of the brain. 
Sune Bergstrom and Bengt Samuelsson (Swedish) 
and John Vane (British) for their discoveries 
regarding prostaglandins and related substances. 
Barbara McClintock (American) for her discovery that 
genes sometimes behave unexpectedly inside cells. 
Niels Jerne (British), Georges Köhler (German), and Cesar 
Milstein (Argentine) for discoveries in immunology. 
Michael S. Brown and Joseph L Goldstein (American) for 
explaining how high cholesterol causes heart disease. 
Stanley Cohen (American) and Rita Levi-Montalcini 
({talian-born) for their research on cell and organ growth. 
Susumu Tonegawa (japanese) for discovering how genes 
roduce antibodies against specific disease agents. 
Gertrude B. Elion and George H. Hitchings (American) and 
Sir James Black (British) for their discoveries of important 
principles for drug treatment. ; 
J. Michael Bishop and Harold E. Varmus (American) for re- 
search on cancer-causing genes called oncogenes. 
Joseph E. Murray and E. Donnall Thomas (American) for 
work in transplanting human organs and bone marrow. 
Erwin Neher and Bert Sakmann (German) for discovering 
how cells communicate, with one another. 
Edmond Fischer and Edwin Krebs (American) for discov- 
eringa chemical process in cells that is linked to cancer 
and to rejection of transplanted organs. 
Richard Roberts (British-born) and Phillip Sharp (Ameri- 
can) for their discoveries about the structure and function 


ot Gi artin Rodbell (Americans) for discov- 


Alfred Gilman and M 
ering G-proteins—molecules that carry messages be- 


tween cells. 
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1901 * René Sully-Prudhomme (French) for his poems. 
1902 Theodor Mommsen (German) for his historical 
narratives, particularly his history of Rome. 
1903 * Bjørnstjerne Bjørnson (Norwegian) for his novels, 
poems, and dramas. 
1904 * Frédéric Mistral (French) for his poems, and José 
Echegaray y Eizaguirre (Spanish) for his dramas. 
1905 * Henryk Sienkiewicz (Polish) for his novels. 
1906 * Giosuè Carducci (Italian) for his poems. 
1907 * Rudyard Kipling (British) for his stories, novels, 
and poems. 
1908 Rudolf Eucken (German) for his philosophic writings. 
1909 * Selma Lagerlöf (Swedish) for her novels and poems. 
1910 Paul von Heyse (German) for his poems, novels, 
and dramas. 
1911 * Maurice Maeterlinck (Belgian) for his dramas. 
1912 * Gerhart Hauptmann (German) for his dramas. 
1913 * Rabindranath Tagore (Indian) for his poems. 
1914 No award 
1915 * Romain Rolland (French) for his novels. 
1916 Verner von Heidenstam (Swedish) for his poems. 
1917 Karl Gjellerup (Danish) for his poems and novels, 
and Henrik Pontoppidan (Danish) for his novels 
and short stories. 
1918 No award 
1919 Carl Spitteler (Swiss) for his epics, short stories, 
and essays, 
1920 * Knut Hamsun (Norwegian) for his novels, 
1921 * Anatole France (French) for his novels, short stories, and 
essays, 
1922 * Jacinto Benavente (Spanish) for his dramas. 
1923 * William Butler Yeats (Irish) for his poems. 
1924 Wladyslaw Reymont (Polish) for his novels. 
1925 * George Bernard Shaw (Irish-born) for his plays. 
1926 | Grazia Deledda (Italian) for her novels. 
1927 X Henri Bergson (French) for his philosophic writings. 
aa Sa vadat (Norwegian) for her novels, 
lomas Mann (German) principally for hi: 
Buddenbrooks. ernaia 
1930 * Sinclair Lewis (American) for his novels. 
1931 2 Erik Axel Karlfeldt (Swedish) for his lyric poetry. 
1932 * John Galsworthy (British) for his novels, plays, and 
short stories, 
1933 * Ivan Bunin (Soviet) for his novels, short stories, and 
„poems 
ea kugi Brandelle (italian) for his dramas. 
wai 
“Has a biography in World Book. 


1936 * Eugene ONeill (American) for his dramas. 

1937 * Roger Martin du Gard (French) for his novels. 

1938 * Pearl S. Buck (American) for her novels. 

1939 Frans Eemil Sillanpää (Finnish) for his novels. 

1940-1943 No award 

1944 Johannes Jensen (Danish) for his poems and novels, 

1945 * Gabriela Mistral (Chilean) for her poems. 

1946 * Hermann Hesse (German) for his novels, poems, 
and essays. 

1947 * André Gide (French) for his novels. 

1948 * T. S. Eliot (British) for his poems, essays, and plays. 

1949 * William Faulkner (American) for his novels, (Award de- 
layed until 1950) 

1950 * Bertrand Russell (British) for his philosophic writings. 

1951 * Pär Fabian Lagerkvist (Swedish) for his novels, 
particularly Barabbas. 

1952 * Francois Mauriac (French) for his novels, essays, 
and poems. 

1953 * Sir Winston Churchill (British) for his essays, 
speeches, and historical writings. 

1954 * Ernest Hemingway (American) for his novels and 
short stories. 

1955 Halldór Laxness (Icelandic) for his novels 

1956 * Juan Ramón Jiménez (Spanish) for his poems. 

1957 * Albert Camus (French) for his novels. 

1958 * Boris Pasternak (Soviet) for his novels, especially Dr. 
Zhivago (declined). 

1959 * Salvatore Quasimodo (Italian) for his lyric poems. 

1960 * Saint-John Perse (French) for his poems. 

1961 Ivo Andrić (Yugoslav) for his novels, especially 
The Bridge on the Drina. 

1962 * John Steinbeck (American) for his novels, espe- 
cially The Winter of Our Discontent. 

1963 George Seferis (Greek) for his lyric poetry. 

1964 * Jean-Paul Sartre (French) for his philosophical 
works (declined). 

1965 * Mikhail Sholokhov (Soviet) for his novels. 

1966 * Shmuel Yosef Agnon (Israeli) for his stories of Eastern 
European Jewish life, and *Nelly Sachs (German- 
born) for her poetry and plays about the Jewish people. 

1967 * Miguel Angel Asturias (Guatemalan) for his writ- 
ings rooted in national individuality and Indian 
traditions, 

1968 Yasunari Kawabata (Japanese) for his novels. 

1969 * Samuel Beckett (Irish-born) for his novels and plays. 

1970 * Alexander Solzhenitsyn (Soviet) for his novels. 

1971 * Pablo Neruda (Chilean) for his poems. 


Sinclair Lewis became the first American to win the literature 
prize, He received the award in 1930 for his satirical novels. 


André Gide of France won the 1947 literature prize for his nov 
els, The Counterfeiters was one of his most famous books: 
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4972" Heinrich Böll (German) for his novels, short 
stories, and plays. 

4973 * Patrick White (Australian) for his novels. 

1974 Eyvind Johnson (Swedish) for his novels and short 
stories, and Harry Edmund Martinson (Swedish) 
for his essays, plays, novels, and poems. 

1975 Eugenio Montale (Italian) for his poems. 

1976 * Saul Bellow (American) for his novels. 

1977 * Vicente Aleixandre (Spanish) for his poems. 

1978 * Isaac Bashevis Singer (Polish-born) for his novels 
and short stories. 

1979 Odysseus Elytis (Greek) for his poems. 

1980. Czeslaw Milosz (Polish) for his poems. 

1981 Elias Canetti (Bulgarian-born) for his fiction and 
nonfiction. 

1982 Gabriel Garcia Marquez (Colombian) for his novels 
and short stories. 


Nobel Prizes for peace 


1983 * Sir William Golding (British) for his novels. 

1984 Jaroslav Seifert (Czech) for his poems. 

4985 Claude Simon (French) for his novels. 

4986 Wole Soyinka (Nigerian) for his plays, poems, and novels. 

1987 Joseph Brodsky (Soviet-born) for his poems. 

1988 Najib Mahfuz (Egyptian) for his novels and short stories. 

1989 Camilo José Cela (Spanish) for his novels. 

4990 * Octavio Paz (Mexican) for his poems and essays: 

1991 * Nadine Gordimer (South African) for her novels and short 
stories. 

1992 * Derek Walcott (St. Lucian-born) for his poetry. 

1993 * Toni Morrison (American) for her novels. 

1994 Kenzaburo Oe (Japanese) for his novels. 


1901 * Jean Henri Dunant (Swiss) for founding the Red Cross and 
originating the Geneva Convention, and Frédéric Passy 
(French) for founding a French peace society. 

1902 Elie Ducommun (Swiss) for his work as honorary 
secretary of the International Peace Bureau, and 
Charles Albert Gobat (Swiss) for his work as ad- 

„Ministrator of the Inter-Parliamentary Union. 

1903" Sir William Creraer (British) for his activities as founder 

A and secretary of the International Arbitration League. 
The Institute of international Law for its studies on the 

Tos laws of neutrality and other phases of international law. 
Baroness Bertha von Suttner (Austrian) for promoting 

eo and founding an Austrian peace society. 
Theodore Roosevelt (American) for negotiating 

oa peace in the Russo-Japanese War. 

Ernesto Moneta (Italian) for his work as president of the 
Lombard League for Peace, and Louis Renault (French) for 

LA his work on peace conferences. 

Klas Pontus Arnoldson (Swedish) for founding the 

Swedish Society for Arbitration and Peace, and 

Fredrik Bajer (Danish) for his work on the Inter- 
F national Peace Bureau. 

Auguste Beernaert (Belgian) for his work on 

the Permanent Court of Arbitration, and Paul 

d'Estournelles (French) for founding and directing 

the French Parliamentary Arbitration Committee 

1510 an League of International Conciliation. 

e International Peace Bureau for promoting interna- 
wm pone arbitration and organizing peace conferences. 
obias Asser (Dutch) for organizing conferences on inter- 
national law, and Alfred Fried (Austrian) for his writings 
‘912° a Peace as editor of Die Friedenswarte. 
; ihu Root (American) for settling the problem of 
P panese immigration to California and organizing the 
1913 ay American Peace Conference. 
Bean Lafontaine (Belgian) for his work as presi- 
aa’ of the International Peace Bureau. 
1817 6 No award 
The International Red Cross for doing relief work 
8 luring World War |. 
1519 Be award 
/oodrow Wilson (American) for attempting a just 
cetlement of World War | and advocating the 
oe of Nations. (Award delayed until 1920) 
‘On Bourgeois (French) for his contribution as 
Present of the Council of the League of Nations. 
a | Hjalmar Branting (Swedish) for promoting 
tha reforms in Sweden and serving as the Swed- 
ee lelegate to the League of Nations, and Chris- 
ie Louis Lange (Norwegian) for his contribution — 
F  secretary-general of the Inter-Parliamentary Union. 
ridtjof Nansen (Norwegian) for doing relief work among 


Hasa bi Russian prisoners of war and in famine areas in Russia. 
lography in World Book 


1920 
1921 


1922 « 


19231924 No award . 

1925 Sir Austen Chamberlain (British) for helping to work out 
the Locarno Peace Pact, and Charles G. Dawes (American) 
for originating a plan for payment of German reparations. 

1926 Aristide Briand (French) for his part in forming the Lo- 
carno Peace Pact, and Gustav Stresemann (German) for 
persuading Germany to accept plans for reparations. 

1927 Ferdinand Buisson (French) for his work as president of 
the League of Human Rights, and Ludwig Quidde (Ger- 
man) for writing on and working for peace. 

1928 No award 

1929 * Frank Billings Kellogg (American) for negotiating 
the Kellogg-Briand Peace Pact. 

4930 Nathan Séderblom (Swedish) for writing on and 
working for peace. 

1931 * Jane Addams (American) for her work with the Women's 
International League for Peace and Freedom, and *Nicho- 
las M. Butler (American) for his work with the Carnegie 
Endowment for International Peace. 

1932 No award 

1933 Sir Norman Angell (British) for his work with the Royal In- 
stitute of International Affairs, the League 
of Nations, and the National Peace Council. 

4934 * Arthur Henderson (British) for his contribution as 
president of the World Disarmament Conference. 

1935 Carl von Ossietzky (German) for promoting world 
disarmament. (Award delayed until 1936) 

1936 Carlos Saavedra Lamas (Argentine) for negotiat- 
ing a peace settlement between Bolivia and Para- 
guay in the Chaco War. a 

1937 Edgar Algernon Robert Gascoyne Cecil (British) 
for promoting the League of Nations and working 
with peace movements. 

1938 The International Office for Refugees for directing 
relief work among refugees. 

19391943 No award 

1944 The International Red Cross for doing relief work 
during World War Il. 

1945 * Cordell Hull (American) for his peace efforts as 
secretary of state. 

1946 John R. Mott (American) for his YMCA work and 
for aiding displaced persons, and *Emily Greene 
Balch (American) for her work with the Womens 

for Peace and Freedom. 


1947 The Friends Service Council and the American 
Friends Service Committee for humanitarian work. 


rd 
d Orr (British) for directing the United 


Nations Food and Agriculture Organization. 
4950 * Ralph J. Bunche (American) 
UN mediator in Palestine in 1948 and 1949. 
1951 Léon Jouhaux (French) for his work helping to or- 
ganize national and international trade unions. 
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Elihu Root won the Nobel Peace Prize in 1912. As U.S. secretary 
of state, Root made important contributions to world peace. 


Woodrow Wilson won the 1919 peace prize, the second à 
awarded to a U.S. president. Theodore Roosevelt won in 1906 


Jane Addams, an American social worker, shared the 1931 
peace prize for her work with an international peace group. 


Nobel Prizes for peace (continued) 


Albert Schweitzer won the 1952 Nobel Peace Prize. He de- 
voted most of his life to humanitarian work in Africa. 


1952 * Albert Schweitzer (German-born) for his humanitarian 
work in Africa, (Award delayed until 1953.) 

1953 * George Marshall (American) for promoting peace 
through the European Recovery Program. 

1954 Office of the United Nations High Commissioner 
for Refugees for providing protection for millions 
of refugees and seeking permanent solutions to 
their problems. (Award delayed until 1955) 

1955-1956 No award 

1957 * Lester Pearson (Canadian) for organizing a 
United Nations force in Egypt. 

1958 Dominique Georges Pire (Belgian) for his work in 
resettling displaced persons, 

1959 * Lord Noel-Baker (British) for his work in promot- 
ing peace and disarmament. 

1960 * Albert John Luthuli (African) for his Peaceful cam- 
paign against racial restrictions in South Africa. 

1961 * Dag Hammarskjöld (Swedish) for his efforts to 
bring peace to the Congo (awarded posthumously), 

1962 * Linus Pauling (American) for efforts to ban nuclear weap- 
Ons, especially his campaign against nuclear weapons 
testing. 

1963 International Committee of the Red Cross and League 
of Red Cross Societies for humanitarian work. 

1964 * Martin Luther King, Jr. (American), for leading 
the black struggle for equality in the United 
States through nonviolent means. 


1965 United Nations Children’s Fund (UNICEF) for its aid to chil- 


dren. 
1966-1967 No award 
1968 René Cassin (French) for promoting human rights. 
“Has a biography in World Book 


1969 * International Labour Organization (ILO) for its ef- 
forts to improve working conditions. k 

1970 * Norman Borlaug (American) for his role in de- 
veloping high-yield grains that increased food 
production in developing countries. i ig 

1971 * Willy Brandt (German) for his efforts to improve en 
tions between Communist and non-Communist nations: 

1972 No award h Viet- 

1973 * Henry Kissinger (American) and Le Duc Tho (Norti Wil 
namese) for their work in negotiating the Vietnam 
cease-fire agreement (Le Duc Tho declined). a 

1974 * Sean MacBride (Irish) for working to guarantee a i 
rights through international law, and *Eisaku Sato si 
nese) for his efforts to improve international relatio! 
stop the spread of nuclear weapons. $ 

1975 * Andrei Sakharov (Soviet) for his wae i pom 
peace and opposing violence and brutality. y 

1976 Mairead corn and Betty Williams (Irish) for organ 
ing a movement to end Protestant-Catholic fighting 
Northern Ireland. (Award delayed until 1977.) pe 

1977 Amnesty International for helping political prisone! mr) 

1978 * Menachem Begin (Israeli) and *Anwar el-Sadat (Egyp! 
for their efforts to end the Arab-Israeli conflict. 

1979 * Mother Teresa (Indian) for aidi g India's poor. 

1980 Adolfo Pérez Esquivel (Argentine) for his role in 

Service for Peace and Justice in Latin America, 

a group promoting the cause of human rights. 

Office of the United Nations High Commissioner 

for Refugees for protection of millions of Viet- 

namese and other refugees. 


nd 


1981 


Lester Pearson was the first Canadian to wi i 
in the peace prize. 
He won the 1957 award for his work in the United Patang 
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Martin Luther King, Jr., won the 1964 peace prize for leading 
nonviolent civil rights demonstrations in the United States. 


1982 * Alva Myrdal (Swedish) and Alfonso García Robles 
(Mexican) for their contributions to United Na- 
„ons disarmament negotiations. 
1983 * Lech Walesa (Polish) for his efforts to prevent violence 
ion „While trying to gain workers’ rights. 
Desmond Tutu (South African) for leading a nonviolent 
campaign against ethnic segregation in his country. 


1985 i ii 
International Physicians for the Prevention of Nuclear War spect for 


as ior educating the public on the effects of nuclear war. 
ie Wiesel (American) for his efforts to help victims of 
oppression and racial discrimination. 


1 eN 
987 Oscar Arias Sánchez (Costa Rican) for authoring a plan to 


end civil wars in Central America. 


Nobel Prizes for economics 


1988 UN peacekeeping forces for controlling military conflict. 

1989 * Dalai Lama (Tibetan) for his nonviolent struggle to end 
China's rule of Tibet. 

1990* Mikhail Gorbachev (Soviet) for promoting world peace. 

1991 Daw Aung San Suu Kyi (Burmese) for her nonviolent 
struggle for democracy and human rights in Burma. 

1992 Rigoberta Menchú (Guatemalan) for her work to gain re- 

the rights of Guatemala’s Native Americans. 

1993 * Nelson Mandela and *F. W. De Klerk (South African) for 
helping to integrate South Africa. 

1994 Yasir Arafat (Palestinian), Yitzhak Rabin (Israeli) and Shi- 
mon Peres (Israeli) for helping to promote Palestinian self- 


rule. 


1969 beat Frisch (Norwegian) and *Jan Tinbergen 
utch) for their work in econometrics, a method of 

co pansing economic activity. 

a Samuelson (American) for raising the 
1971 a of scientific analysis in economic theory. 

imon Kuznets (American) for his interpretation 

wn h economic growth. 

uem Arrow (American) and Sir John Hicks 
Saa ) for their pioneering contribution to gen- 
Sena theory and to welfare theory. 
tite ly Leontief (American) for his development 
Erted, input-output method of economic analysis. 
wi n von Hayek (Austrian) and *Gunnar 
Ha al (Swedish) for their work on the theory of 
hi ae and economic change and on the relation- 
eevee economic and social factors. 
fame d Kantorovich (Soviet) and Tjalling Koopmans 
Mona for their work on economic resources. 
fields pedman Anana for his work in the 
and e economic consumption, monetary history 

theory, and price stabilization policy. 


1973 


1974 


1977 
James Meade (British) and Bertil Ohlin (Swedish) for their 


pies of international trade and finance. 
the dec: Simon (American) for his research on 
Sir A eee process in business. 
Schultz ne Lewis (St. Lucian-born) and Theodore 
conor merican) for their research into the 
Tibco problems of developing countries. 
plies Klein (American) for using econo- 
hens models to analyse economic policies and 
“hs bora e and fall in business activity. 

iphy in World Book. 


1980 


1981 James Tobin (American) for his analyses of finan- 
cial markets and their effect on how businesses 
and families spend and save money: 

1982 George Stigler (American) for his research on in- 
dustrial organization, markets, and regulation. 

1983 Gerard Debreu (American) for his development of a math- 
ematical model that proved supply and demand theory. 

1984 Sir Richard Stone (British) for developing methods of 
measuring the performance of national economies. 

1985 Franco Modigliani (American) for his theories on per- 
sonal savings and financial markets. 

1986 James Buchanan (American) for developing methods of 
analysing the decision-making process in government. 

1987 Robert Solow (American) for developing a mathematical 
model that identified technology as the dominant factor 
in long-term economic growth. 

1988 Maurice Allais (French) for his theories on economic mar- 
kets and the efficient use of resources. 

1989 Trygve Haavelmo (Norwegian) for his development of sta- 
tistical techniques that led to the creation of mathematical 
models used in making economic predictions. 

1990 Harry Markowitz, Merton Miller, and William Sharpe 
(American) for theories in corporate finance. 

4991 Ronald Coase (British-born) for his theories on property 
rights and business transactions. 

1992 Gary Becker (American) for exten 
aspects of human behaviour. 

1993 Robert Fogel and Douglas North (American) for their 
work on cyclical economic trends. 

1994 John Nash and John Harsanyi (Americans) and Reinhard 
Selten (German) for their work on game theory. 


ding economic theory to 
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Nobelium is an artificially created radioactive element. 
Its chemical symbol is No. It has an atomic number of 
102. Nobelium has 10 known isotopes. The isotopes of 
an element have different numbers of neutrons in their 
atoms, and so vary in atomic weight. The most stable 
isotope has a mass number of 259 and a half-life of 58 
minutes (see Radioactivity (Half-lifel), Nobelium can be 
produced only in amounts too small to weigh. 

The discovery of element 102 was a subject of contro- 
versy. In 1957, scientists at the Nobel Institute for Physics 
in Stockholm, Sweden, bombarded curium with carbon 
13, The result appeared to be an isotope of element 102, 
with a mass number of 254 and a half-life of 10 minutes. 
They named the element nobelium in honour of Swed- 
ish inventor Alfred Nobel and the Nobel Institute. But 
later experiments in the Soviet Union and the United 
States did not confirm the discovery. 

Element 102 was first identified with certainty in 1958 
at the Lawrence Radiation Laboratory in Berkeley, Cali- 
fornia, U.S.A. Scientists bombarded curium with carbon 
12. They produced an isotope with a mass number of 
254 and a half-life of 55 seconds, The Berkeley team had 
the right to name the element they had produced, In 
1967, they decided to keep the name nobelium. 
Nobility is a class of people who are considered to 
stand at the top of their society. They have special politi- 
cal and social status. Nobility is inherited, and it carries 
titles such as duke or earl. Some of the nobility are the 
descendants of lords of the Middle Ages and have in- 
herited their property as well as their titles. Others trace 
their ancestry to a person who was awarded a title for 
service to a modern monarch. 

Nobility in the United Kingdom (UK) is called the 
peerage, and noblemen are known as peers. There are 
five grades of peers, From highest to lowest, they are; (1) 
duke; (2) marquess, or marquis; (3) earl; (4) viscount; and 
(5) baron. The wives of noblemen, and women who hold 
titles in their own right, are called peeresses. The five 
grades of peeresses are; (1) duchess, (2) marchioness, (3) 
countess, (4) viscountess, and (5) baroness. 

The title of earl is the oldest grade of peer. It dates 
back to the Danish nobles who ruled much of England 
from the 800's to the 1000s. The rank of baron was intro- 
duced by the Normans when they conquered England in 
1066. King Edward IIl of England created the rank of 
duke in 1337, when he named his oldest son the Duke of 
Cornwall. The title of marquess was added to the peer- 
age in 1385, and the first viscount was created in 1440. 

Privileges of the peerage. All peers who are at least 
21 years old—except peers of Ireland and individuals 
who have been declared bankrupt or insane—are sum- 
moned to the House of Lords. The House of Lords is the 
upper house of the UK Parliament. Peers are summoned 
because of the feudal agreement that lords and vassals 
should consult on important business. Women who are 
peeresses in their own right also serve in the House of 
Lords. Peers cannot serve in the lower house of Parlia- 
ment, the House of Commons. 

Peers are exempt from jury duty. They also have a 
Privilege called immunity from attachment, freedom 

from arrest in civil cases for 40 days before and after a 
Meeting of Parliament. Until 1948, peers accused ofa fel- 
Ony Or of treason had the right to be tried in the House 
of Lords by their fellow peers. 


The United Kingdom nobility wear robes of state on special 
occasions. The Duke of York, /eft, and the Duke of Kent, right, 
model robes worn by the nobility in the House of Lords. 


Dukes, marquesses, and earls have lesser titles be- 
sides the one by which they are known. Traditionally, 
the oldest son of one of these peers uses the highest of 
his father's lesser titles as a courtesy title. For example, 
the oldest son of the Duke of St. Albans uses the cour- 
tesy title Earl of Burford, but he is not a peer. A younger 
son of a duke adds Lord to his name, as in Lord Peter 
Grey. His sister would be Lady Helen Grey. 

The creation of peerages. The British monarch now 
grants peerages on the recommendation of the prime 
minister. The monarch issues documents called /efters i 
patent, which create the new peerage and specify how! 
will be inherited. In almost all cases, a peer's title passes 
to his oldest son. If he has no son, it usually goes to his 
Closest male relative. The other children of a peer are 
commoners, and the title becomes extinct if there is n0 
male heir, 

Some medieval peerages were created by royal or- 
ders called writs of summons, Such peerages May pay 
to a daughter if the holder leaves no male descendant 
the daughter then has a son, he usually inherits the title 

The last hereditary peerage was created in 1964. ee 
year, however, the United Kingdom monarch may one 
titles called life peerages to distinguished persons: A li 
Peerage involves the same privileges as a hereditary 
Peerage, but it does not descend to the holder's chi- 
dren. Life peerages may be awarded to both men r 
women, and the title given is baron or baroness. To ay 
there are over 1,000 peers, including more than 600 “i 
reditary peers, 300 life peers, and judges and bishops i 
the church of England, Most of these peers rarely atte 
Parliament. 


In other countries 


In most other countries, titles of nobility have been 
officially abolished. A person who inherits a title may 
use itas part of his or her name. But the individual has 
none of the privileges of the former nobility. Titles of 
nobility were abolished in France in 1871, in Russia in 
7917, in Germany in 191 8, and in Japan—except those of 
the imperial family—in 1946. The titles were often abol- 
ished as part of a revolution ora major social and politi- 
cal effort to modernize the country. 

Related articles in World Book include: 


Baron Earl Lord 
Burke's Peerage Heraldry Marquess 
Count House of Lords Viscount 
Duke Lady 


Noble gas refers to any of a group of six chemical ele- 
ments, These elements are argon (An), helium (He), kryp- 
ton (Kr), neon (Ne), radon (Rn), and xenon (Xe). They 

occur naturally and can be found in the atmosphere. The 
British scientists Lord Rayleigh and William Ramsay dis- 
covered the noble gases in the late 1890s. 

Unlike most gaseous elements, the noble gases are 
monatomic—that is, they occur as single atoms instead 
ofas molecules of two or more atoms. The atoms have 
stable configurations (arrangements) of electrons. There- 
fore, the atoms do not, under normal conditions, gain or 
lose electrons or share electrons with other elements. 
The six gases are called “noble” because they do not 
readily react with other elements. They are also some- 
times called inert gases for this reason. However, kryp- 
ton, radon, and xenon do combine with fluorine and ox- 
ygen to form compounds. 

The noble gases have various uses. Except for radon, 
Which is highly radioactive, all of them are used as light 
Sources in incandescent, and gaseous-discharge lamps 
(see Electric light). Some also are used in devices called 
gas lasers (see Laser (Kinds of lasers). 

Argon and helium are used in a welding process 
called are welding. They provide a chemically inactive 
atmosphere in which certain metals, such as aluminium 
and magnesium, can be heated to their melting points 
eon reacting chemically. Helium also is used in bal- 
sate that carry scientific instruments high into the 
Det s atmosphere, and in low-temperature research. 
dl lors sometimes use radon—because of its 

adioactivity—in treating cancer. Each noble gas has a 
Ni article in World Book. 

Da animals are animals that are most active 
te the hours of darkness and least active in daylight. 
Lead all animals possess a natural rhythm that governs 
eed during the day and at night Nocturnal 
Small, s evolved their behaviour as a means of survival. 
ati creatures can avoid their enemies more readily at 

i t Desert animals can avoid the heat of the day. 

s xamples of nocturnal mammals include members of 
a such as jaguar and lion, cuscuses, galagos 

Re abies), lemurs, lorises, possums, and tarsiers. 
Saee. birds include owls, frogmouths and nightjars. 
Near See Christmas. 

Peat Baker, Lord (1889-1982), Baron Noel-Baker of 

Ba won the 1959 Nobel Peace Prize for his work in 

1919 oting international disarmament. He served at the 
Paris peace conference and the 1932 Geneva disar- 
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mament conference, and helped draft the United Na- 
tions Charter in 1945. Noel-Baker entered Parliament in 
1924. He held posts in the Labour government of 1945 to 
1951. He became a peer in 1977. Philip John Baker was 
born in London. 

Noguchi, Isamu (1904-1988), was an American sculp- 
tor whose work represents a wide variety of styles. No- 
guchi said that he is “suspicious of the whole business 
of style—again it is a form of inhibition.” 

Noguchi worked in nearly every sculptural material, 
avoiding such processes as casting, welding, or paint- 
ing. Almost all his work has no recognizable subject 
matter. Noguchi sought to preserve the nature of the 
sculptural material. He was intrigued by problems of 
weight, mass, and tension, which he used as themes. 

Noguchi was born in Los Angeles of an American 
mother and a well-known Japanese poet and scholar. He 
lived in Japan from the age of 2 until he was 13. Noguchi 
gave up medical studies at Columbia University to re- 
turn to sculpture, his earlier ambition. In the late 1920s, 
he studied in Paris with Constantin Brancusi, who hada 
strong influence on his work. Noguchi designed furni- 
ture and settings for ballets. He also collaborated with 
architects in planning gardens, playgrounds, and 
bridges. 

Noise is random or unwanted sound. Unwanted sig- 
nals, such as static that interferes with radio transmis- 
sion, are also referred to as noise. The sound we hear is 
caused by vibrations of air molecules. A tuning fork pro- 
duces an almost pure tone, with only one frequency, or 
rate of vibration (see Tone). Musical instruments pro- 
duce harmonic sound. Such sound contains many fre- 


portray abstract forms in 
h, highly polished stone. 


samu Noguchi's sculptures typically 
arrangements of smoot 
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quencies, called overtones, that are harmonically re- 
lated (see Harmonics). Random sound has many over- 
tones that are not harmonically related. Mechanical de- 
vices produce such sound. 

Unwanted sound can be caused by any kind of 
sound— tones, harmonic sound, or random sound. 
Sound is unwanted if it is annoying or distracting, or if it 
damages the hearing mechanism. People exposed to a 
loud noise for a long time may suffer temporary or per- 
manent loss of hearing. Workers continually exposed to 
loud noises may wear earplugs, earmuffs, or special hel- 
mets. Noise can also be controlled by using heavy walls 
and tight doors to block its passage, or by using sound- 
absorptive materials to reduce its intensity. Unwanted 
signals can mean anything that interferes with or masks 
the desired signal. 

See also Acoustics; Decibel; Silencer; Sound. 
Noise pollution. See Sound (Controlling sound); En- 
vironmental pollution (Other kinds of pollution); Air- 
port. 

Nok was a West African civilization that flourished from 
about 500 B.C. until at least A.D. 200. It was centred in 
the valley where the Niger and Benue rivers meet. 
Today, Nok is the name of a village in Nigeria, about 160 
kilometres northeast of Baro. 

The people of ancient Nok produced the oldest 
sculptures found so far in black Africa. These sculptures 
of animal and human figures were identified by the Brit- 
ish archaeologist Bernard Fagg, who named them after 
the village of Nok. Similar sculptures have been discov- 
ered at many other sites in the river valley. 

The Nok sculptures are made of terracotta, a kind of 
earthenware. They vary in size from 2.5 centimetres high 
to life size, All the human heads have pierced ears, and 
the eyes are hollowed out. Scholars do not know what 
function these sculptures had in the Nok society. Some 
believe that the sculpture of other West African peoples 
shows Nok influence. 

The people of Nok probably farmed the land, but they 
also hunted and gathered food. They made tools and 
weapons of stone and at least started to learn to smelt 
and use iron, They probably wore beaded jewellery, in- 
cluding anklets, bracelets, and heavy collars. The Nok 
people apparently lived in clay huts in the lowlands and 
hills. Like some Nigerians today, they worshipped their 
ancestors and had many gods. Little is known about the 
end of the Nok culture. 

Nolan, Sir Sidney (1917-1992), a distinguished Aus- 
tralian painter, was best known for his series of paint- 
ings of the bushranger Ned Kelly. Nolan began the Kelly 
paintings in the 1940's, Earlier artists had tried this 
theme, but none had managed to make it work. Nolan 
succeeded in a fascinating way. He presented the epi- 
sodes in Kellys life in a series of flat paintings set in the 
familiar Heidelberg School colours of blue and gold, 
greatly enlivened by the reds and blues of police and 
other uniforms. Never before had an Australian legend 
been presented in such a remarkable way. Other Nolan 
themes included the cratered landscape of Australia’s 
dead heart, Leda and the swan, Africa, Gallipoli, Antarc- 
tica, and China. 

Sidney Nolan was born in Melbourne. He trained 

at the National Art Gallery School in Victoria. He was 
knighted in 1981. 


Nomad is a person who moves from one place to an- 
other as a way of making a living. The word nomad 
comes from a Greek word that means one who wanders 
for pasture. Most nomadic peoples move through a cer- 
tain area according to a cycle based on their activities 
and the seasons. Nomadic peoples traditionally travel by 
animal or canoe or on foot. Today, however, some no- 
mads travel by motor vehicle. 

Nomads keep moving for different reasons. For exam- 
ple, hunting and gathering nomads move in search of 
game, edible vegetation, and water. The African Pyg- 
mies, Australian Aborigines, and Negritos of Southeast 
Asia camp in different places to hunt animals and gather 
wild plants. Some American Indians followed this way of 
life. Pastoral nomads travel to find water and pastures 
for their herds. Bedouin herders move their camels, 
sheep, and goats through the deserts of Arabia and 
northern Africa. The Fulani and their cattle travel 
through the grasslands of Niger in western Africa. No- 
madic craftworkers and merchants, such as the Lohar 
blacksmiths of India and the Gypsy traders, travel to 
serve their customers. Nomadic peoples, especially 
herders, may also move to attack settled communities. 

Most nomads travel in groups of families called 
bands or tribes. These groups are based on kinship and 
marriage ties or on formal agreements of cooperation. 

Related articles in World Book include: 

Africa (Ways of life in northern Gypsies 

Africa) Kenya (Way of life) 
Agriculture (Nomadic herding) Mongolia (People) 
Arabs (Life in the Arab world) Sahara (People) 
Asia (Way of life in Southwest Somalia (People) 

Asia) Sudan (People) 
Bedouins Tuareg 
Nominative case. See Case. 
Nonaggression pact is a treaty by which two or 
more nations agree to settle mutual disputes by peace- 
ful means and not to attack each other. Between World 
War I (1914-1918) and World War II (1939-1945), many 
nations signed nonaggression pacts because there was 
no international force strong enough to prevent aggre 
sion. i 

Nonaggression pacts sometimes were not effective 
because they lacked enforcement procedures, and also 
because participating nations violated their agreements. 
For example, during the 1920's and 1930s, the Soviet 
Union signed pacts with many of its neighbours. But the 
Soviet Union violated its agreements with Estonia, Lat- 
via, and Lithuania when it occupied them in 1939 and 
1940, These nations regained their independence in d 
1991 when the Soviet Union broke up. Germany signe r 
a nonaggression pact with the Soviet Union in 1939, bu! 
attacked the Soviets in 1941. 

Since the end of World War II, there have been fet 
attempts to establish nonaggression pacts. Many nation 
feel that the United Nations charter contains adequate 
Provisions for the peaceful settlement of disputes. 

A major problem with nonaggression pacts is to h i 
cide an acceptable definition of aggression. The UN ha 
not agreed on a definition. Some nations believe ag- 
gression includes only direct military attacks. Others 
feel that when one country aids revolution in another ie 
through propaganda, subversion, or by taking over 9° 
ernment posts, it constitutes indirect aggression. 

See also League of Nations; United Nations. 
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Nonaligned nation. See Third World. 
Nonballistic missile. See Guided missile (Nonballis- 
tic missiles). 
Nonfiction. See Literature (Nonfiction); Writing (Non- 
fiction); Literature for children (Children’s nonfiction). 
Nonmetal. See Metal. 
Nonverbal behaviour. See Kinesics. 
Nonviolent resistance. See King, Martin Luther, Jr; 
Gandhi, Mohandas Karamchand. 
Noon. See Day; Time. 
Noonan, Michael J. (1935- ), was minister for the 
Republic of Ireland's Department of the Marine from 
1989 to 1992. He had been Minister of Defence from 
1987 to 1989, A Fianna Fail politician, he has represented 
Limerick West in Dail Eireann since 1969. From 1983 to 
1987, he was opposition spokesman on agriculture. 
Noonan was born in Bruff, County Limerick. He was edu- 
cated at Salesian College, Pallaskenry, County Limerick, 
and at University College, Cork. 
Nopal. See Prickly pear. 
Nordenskjöld, Nils Adolf Erik (1832-1901), Baron 
Nordenskjöld, was a Swedish polar explorer, mineralo- 
gist, and map authority. In 1878 and 1879, he became the 
first person to sail through the Northeast Passage be- 
tween the Atlantic and Pacific oceans. He sailed along 
the northern coast of Europe and Asia. He tells of this 
journey in his book, Voyage of the Vega (1881). 
Nordenskjöld was born in Helsinki, Finland. He 
moved to Sweden in 1857, and became a Swedish citi- 
zen. He led two expeditions in an attempt to reach the 
North Pole. On the first one in 1868, he took his ship, the 
Sofia, to within about 925 kilometres of the Pole. 
Nordenskjöld studied the geology of Greenland in 1870. 
He returned in 1883, and penetrated the ice barrier off 
the east coast. He travelled far enough over the inland 
ice to determine that it covered the interior of the island. 
Nordhoff and Hall were a team of American authors. 
Charles Bernard Nordhoff (1887-1947) and James Nor- 
man Hall (1887-1951) became famous for their three nov- 
pant an actual mutiny in the British Navy in 1789. 
A ese novels are Mutiny on the Bounty (1932), Men 
einst the Sea (1934), and Pitcairn’s Island (1934). The 
rst novel describes how the crew of the Bounty muti- 
nied against their cruel captain, William Bligh. The sec- 
ie novel tells about the hardships of Bligh and his fol- 
Hat after they were set adrift in a small boat. The final 
pevel follows the lives of the crew and their descend- 
la anor they settled on Pitcairn Island and Norfolk Is- 
nd in the South Pacific Ocean. 
poco was born in London, and Hall was born in 
the tak lowa, U.S.A. They met while serving as pilots in 
A svelte Escadrille, a French and American air 
EEN during World War | (191 4-1918). In 1920, 
a off and Hall sailed for Tahiti, where they lived for 
Bail years, The men wrote several novels together as 
Š as a number of works individually. 
> ee also Bligh, William; Pitcairn Island. 
vilsbit is a river in the Republic of Ireland. It rises in De- 
no Wl in Tipperary, and flows southeastwards for 
ae netes, It is joined by the Barrow and the Suir 
Nor efore reaching the sea at Waterford Harbour. 
i olk in England is the county of the Broads, the 
ane reedy waterways and lakes visited by thousands of 
iday-makers and sailing enthusiasts every year- Nor- 
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folk has many windmills, magnificent churches, and cot- 
tages built of flint. The Fens, a distinctive feature of Nor- 
folk’s topography, is an area of low, marshy land. Nor- 
folk is mainly a farming county. Its farmers in the 1700s 
were among the first to use new farming methods, such 
as crop rotation. 

In 1974, when England's local government was re- 
organized, Norfolk was almost unaffected. Great Yar- 
mouth and Norwich, which had been separately admin- 
istered as county boroughs, became part of the county 
for administration. 


People and government 


Local customs and legends. The ancient fair at 
King's Lynn, the Lynn Mart, was first held 800 years ago. 
Norfolk's legends include the story of the Swaffham Tin- 
ker. John Chapman, a pedlar in medieval times, dreamt 
that if he went to London he would find wealth. In Lon- 
don, Chapman met a man who had had a dream of gold 
buried under a tree in Swaffham. Chapman hurried to 
Swaffham and found the gold. With his fortune, Chap- 
man paid all the costs connected with the building of 
the north aisle of Swaffham church. 

Recreation. Sailing and angling are both popular 
pastimes. Members of wildfowling clubs shoot ducks 
and geese along the salt marshes and mud flats. How- 
ever, the county has a number of nature reserves. The 
heathland is ideal for horse-riding. There are packs of 
foxhounds, harriers and other hounds. Snettisham has a 
motor-racing circuit. Norwich’s football team plays in 
the Football League. 

The county's cultural events include King’s Lynn Festi- 
val of Music and Arts. The festival, held in July, attracts 
musicians from many countries. 

Local government. Norfolk is divided into seven 
local government districts: Breckland, which includes 
Thetford; Broadland, which includes Aylsham; Great 
Yarmouth; King’s Lynn and West Norfolk, which also in- 
cludes Downham Market; North Norfolk, which in- 
cludes North Walsham; Norwich; South Norfolk, which 


Norfolk lies on the eastern coast of England, bordered to the 
east and north by the North Sea and the Wash. 
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includes Wymondham. The crown court meets at King's 
Lynn and Norwich. The police force is the Norfolk Con- 
stabulary, with headquarters at Norwich. 


Economy 


Agriculture. Norfolk is one of England's most impor- 
tant cereal-growing counties, producing much barley, 
oats, rye, and wheat. Sugar beet is an important crop, 
and there are beet-processing factories at Cantley, 

King’s Lynn, and Wissington. Farmers supply much fruit 
and vegetables to canning or freezing factories. Attlebo- 
rough has an old-established cider factory. Livestock in 
Norfolk include sheep and both beef and dairy cattle. 
Farmers in many parts of the county keep poultry, espe- 
cially turkeys and ducks, 

Fishing. The Wash has an important fishing industry 
based in King's Lynn. It produces cockles, mussels, and 
shrimps. Cromer and Sheringham market local crabs 
and lobsters. Brancaster produces mussels, and Stiffkey 
is famous for-cockles. 

Manufacturing. In recent years, light industries have 
moved into former market towns such as East Dereham 
and Thetford. East Dereham’s factories turn out such var- 
ied products as electric clocks, furniture, toys, and 
motor vehicle parts. Four industrial estates at Thetford 
produce caravans, clothing, food products, and scien- 
tific instruments, 

King’s Lynn has food-processing industries and facto- 
ries producing freezers and refrigerators, furniture, 
glass, pencils, and various kinds of heavy and light engi- 
neering products. Manufacturers at Norwich produce 
boots and shoes, clothing, and pharmaceutical prod- 
ucts. Great Yarmouth is a base for companies drilling for 
gas or oil in the North Sea. 

Tourism. Many people near the coast depend on 
tourism for their income. The leading resort is Great Yar- 
mouth, There are a number of other resorts. 

Transport and communications. Main railway lines 
link London with King’s Lynn and with Norwich, These 
two main lines are linked by a branch line from Norwich 
to Ely, in Cambridgeshire. 

Most main roads radiate from Norwich, including an 


The Norfolk Broads make 
up a vast area of interconnect- 
ing lakes and waterways. The 
Broads attract a large number 
of boating and fishing enthu- 
siasts. 


east-west route from Great Yarmouth to King's Lynn. 
Main roads include the A10 and the A11 from London. 

Two daily newspapers are published in Norwich, i 
which also has the studios of an independent television 
company, a BBC local radio station, and an independent 
local radio station, Radio Broadland. The county has 
many weekly newspapers. 


Land 


Location and size. The Wash estuary and the North 
Sea mark the northern and eastern boundaries of the 
county. The Waveney and Little Ouse rivers separate 
Norfolk from Suffolk in the south. The Little Ouse and 
the Nene divide it from Cambridgeshire and Lincoln- 
shire in the west. 

Land features. Much of Norfolk is flat. Some of the 
land is below sea level. Western Norfolk is a region of 
fenland. But the northern part of the county has hills. 
Marshland, a region lying mainly west of the Great 
Ouse, in western Norfolk, is part of the Fens. h 

Northern Norfolk, a hilly area, extends from The Mid! 
along the coast to Cromer and Mundesley. Cliffs linet 
Coast at Hunstanton, Sheringham, and Cromer. Wide id 
salt marshes, formed by the estuaries of such streams 
the Stiffkey, cover the central area. ; 

The banks of the Rivers Nar, Tas, Wensum, Wissey, 
and Yare are well wooded. Pine forests grow on the 
sandy heathlands of the Breckland region. , 

Lakes and rivers. There are meres (lakes) at Ring i 
Mere and Langmere in Breckland. The Broads are a S¢ 


Facts in brief about Norfolk 


Administrative centre: Norwich. 

Largest towns: Norwich, Great Yarmouth, King’s Lynn. 

Area: 5,355 square kilometres. 

Population: 7997 census—736,700. à | 

Chief products: Agriculture—barley, beef and dairy catt sae 
ducks, fruit, oats, rye, sheep, sugar beet, turkeys, vegan car- 
wheat. Manufacturing and processing—boots and sion 
avans, cider, clothing, electric clocks, engineering gO ntific 
food products, freezers and refrigerators, furniture, scle 
instruments, toys, vehicle parts. 


Places to visit 
TT 


Following are brief descriptions of some of Norfolk's interest- 


ing places to visit: 
Blickling Hall, near Aylsham, is a splendid Jacobean house de- 
signed by Robert Lyminge. It has many portraits and rare 


manuscripts. 

Bressingham Steam Museum, near Diss, has steam locomo- 
tives and fairground roundabouts. 

Castle Acre, north of Swaffham, has ruins of a priory founded 


in 1090. 

Castle Rising has a Norman castle built in the 1100s. Trinity 
Hospital is an almshouse built about 1614. Its residents tradi- 
tionally wear red cloaks and black hats on Sundays. 

Great Witchingham, near Bawdeswell, has a wildlife park with 
a collection of European birds and animals. Its aim is to save 

f eta from exinction, 
reat Yarmouth has a Maritime Museum dis| laying shippin' 
and marine and life-saving equipment. gii ae 

Grimes Graves, near Weeting, are flint-mines dug 4,000 years 
ago, during the New Stone Age. 

King’s Lynn has a Guildhall, built in 1421. The Customs House 
was built in 1683. 

Norfolk Broads are large stretches of water, lying in holes cut 
by medieval peat-diggers. They have 320 kilometres of naviga- 
ble waterways, nature reserves, and scenery. 

Norwich has a cathedral begun in 1096. Its bishop's throne is 
probably England's oldest. The Norman castle houses a mu- 
seum and an art gallery that features paintings of the Norwich 


School, 


we pelkes and marshes. Hickling Broad is the largest 
i e rivers Yare and Bure link the Broads and reach 
an through the tidal estuary Breydon Water. Other 
Wy s include the Nar, Nene, Ouse, Tas, Thet, Waveney, 
ensum, and Wissey. 

ie is dry, with an average rainfall of about 600 
Pci el da a year. Temperatures in January average 

he hl y, they average 17° C. Winds blow mostly from 


History 


etno flint-mines at Grimes Graves near Brandon 
sands r human beings have lived in Norfolk for thou- 
Iceno: of years. The ruins of the Roman town of Venta 
Norfolk are at Caistor St. Edmund, near Norwich. 
iise R k is part of the area known as East Anglia be- 
were th was once occupied by the Angles. Its peoples 
folk Ah non folk of Anglia, as distinct from the south 
once ha ived further south. The town of Thetford was 
the Saree of East Anglia. People who farmed in 
for EN land area in the early Middle Ages dug peat 
1300s cı High tides and floods from the North Sea in the 
N created the Broads. 
Rolfe 13 has many connections with America. John 
e marri 5-1622) left Heacham to go to Virginia, where 
dian mA Pocahontas, the daughter of an American In- 
Abraham . The ancestors of the American president 
The hilla Lincoln lived in Hingham, near Wymondham. 
Other f losopher Thomas Paine was born in Thetford. 
Sir SKA people associated with Norfolk include 
Norfolk. Walpole and Lord Nelson. 
1,396,107), Virginia (pop. 261,229; met. area pop. : 
southeast. is a leading United States port. It is situated in 
Bay, astern Virginia at the entrance to Chesapeake 
Hampton Roads, one of the world's finest natural 
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deepwater harbours, forms Norfolk's northwestern 
boundary. The Norfolk Naval Base on Hampton Roads is 
the largest naval installation in the United States. It also 
serves as headquarters of the Atlantic Command of the 
North Atlantic Treaty Organization (NATO). 

In 1680, the Virginia General Assembly founded a 
port in Norfolk County to serve ships sailing to and from 
England and the West Indies. The port was later named 
Norfolk after the county. It became an independent bor- 
ough in 1736 and an independent city in 1845. 

The economy of Norfolk depends heavily on Hamp- 
ton Roads. The Norfolk Naval Base, the citys largest em- 
ployer, lies on the shore of Hampton Roads. About 
22,000 civilians work at the base. Hampton Roads, which 
includes Norfolk and other ports, handles more coal 
than any other port district in the world. It serves as the 
distribution centre for the rich coal-mining regions of 
southwestern Virginia and West Virginia. The port of 
Norfolk handles about 43 million metric tons of cargo a 


year. 

The Norfolk metropolitan area has about 650 manu- 
facturing companies. Their chief products include proc- 
essed foods, ships, and trucks. 

Norfolk has a council-manager form of government. 
The voters elect seven councilmen to four-year terms. 
The councilmen choose one of their group as mayor 
and hire a city manager to carry out their policies. 

Powhatan Indians lived in what is now the Norfolk 
area when white men first explored there in the early 
1600's. Early Norfolk served as a colonial tobacco and 
naval supply port. In 1776, during the American Revolu- 
tion, a British fleet bombarded and destroyed much of 
the town. Norfolk was incorporated as a city in 1845. 

Norfolk grew slowly until the Navy began to build the 
naval base in 1917, shortly after the nation entered 
World War I. During World War Il (1939-1945), thou- 
sands of civilians moved to the city to work in the navy 
yards and on the base. The population of Norfolk rose 
from 144,332 in 1940 to 213,513 in 1950. 

In 1951, the city began an urban renewal programme. 
This project included slum clearance and the construc- 
tion of public housing. During the 1970s, the city con- 
structed several high-rise buildings and a waterfront 
hotel. In 1983, Waterside, a festival marketplace, was 
completed on the waterfront. 
Norfolk Island is an Australian territory in the south- 
ern Pacific Ocean, over 1,600 kilometres northeast of 
sydney and over 1,000 kilometres northwest of Auck- 
land, New Zealand. The territory 
island—Norfolk Island— 
islands—Philip and Nepean isl 
tor appointed by Australia's g 
ministrator is responsi 
through the Department of Terri 
Norfolk Island Legislative Assem 
Jaws that concern a wide range 0 
income tax on Norfolk Island, but there is a small levy to 

cover the cost of public works. 

Norfolk Island is only about 8 kilometres long and 5 
kilometres wide. It has steep cliffs and no harbours or 
anchorages. Ships stand off the island and unload into 


lighters. Norfolk Island is hilly and has two prominent 
peaks, Mount Pitt and Mount Bates, both about 300 me- 
tres above sea level. They are easily climbed and afford 
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Norfolk Island has many relics of the time when the island was a convict colony, The officers 
lived in the street known as Quality Row, above. 


glorious views of the whole island, In the distance, 
climbers can see Philip and Nepean islands. Norfolk Is- 
land has many streams, and luxuriant vegetation covers 
the hills and valleys. The towering Norfolk Island pines, 
which grow in every part of the island, are its most 
prominent feature. 

Many Norfolk Islanders are descendants of the muti- 
neers of the British naval ship Bounty and their Tahitian 
wives. Their ancestors moved west from Pitcairn Island 
to Norfolk Island. Later, settlers came mainly from Aus- 
tralia and New Zealand. The island has a population of 
about 2,000. Tourism is the main industry. Kingston is 
the seat of government. 

James Cook landed on Norfolk Island in 1774, during 
his second voyage around the world, and claimed the is- 
land for Britain (now called the United Kingdom). A few 
weeks after the First Fleet arrived at Botany Bay, in 1788, 
a small detachment was sent to Norfolk Island to pre- 
vent its occupation by any other power, The party, in- 
cluding 15 convicts, landed on March 6, 1788, which is 
commemorated on Norfolk Island as Foundation Day. 

After many difficulties, the settlement was abandoned in 
1813 and remained uninhabited for the next 12 years. 

In June 1825, a second and extremely harsh penal set- 
tlement was established on the island. The party con- 


sisted of convicts from Botany Bay who had been oid 
victed of committing further crimes while in Austral Ad 
Some people in Australia protested against this Pacta 
hell” Eventually, the Norfolk settlement was abandoned 
The last of the convicts left in 1856. i 
That same year, 194 people from Pitcairn Island ea 
rived on Norfolk Island to start a new life. Many of tl 
were descendants of the mutineers of H.M.S. cou 
Within a few years, some of the families returned to 
cairn because of homesickness. In 1896, Norfolk ri it 
made a dependency of New South Wales, and in 1 
became a territory of Australia. iararedlit 
Norfolk terrier is a breed of dog that originate a 
the United Kingdom. Norfolk terriers and Norwich 
ers were considered to be the same breed until 19 E 
That year, the Kennel Club in England registered p 
as separate breeds. The two breeds differ only in ti fi 
way they carry their ears. Norfolk terriers have ears E 
bend forward, and Norwich terriers have upright ea dat 
The Norfolk terrier is a hardy, active dog. It is oot 
hunting rats and rabbits, English fox hunters prize ! S 
its ability to chase foxes out of holes. Norfolk terrier 
make fine pets because they are affectionate. heat 
The Norfolk terrier may be red, black and tan, W! aa 
coloured, or grey. It has a straight, wiry outer coat 4 


heavy undercoat. The fur is extremely thick at the neck 
and shoulders but short and smooth on the face. The 
dog has short legs and a tail of medium length. A full- 

rown Norfolk terrier weighs about 5.4 kilograms and 
stands about 25 centimetres high. 

See also Norwich terrier. 

Norgay, Tenzing. See Mount Everest. 

Norheim, Sondre. See Skiing (The development of 
modern skiing). 

Noriega, Manuel Antonio, (1934- ), was a mili- 
tary leader who controlled Panama from 1983 to 1989. In 
December 1989, United States President George Bush 
ordered troops into Panama. Bush said the troops were 
sent in response to the killing of a U.S. marine lieutenant 
by Panamanian soldiers 
and charges of drug traf- 
ficking against Noriega. In 
January 1990, Noriega sur- 
rendered to U.S. officials 
and was taken to the 

United States to stand trial. 

Noriega was born in 
Panama City. He graduated 
from a military academy in 
Peru in 1962. That same 
year, Noriega enlisted in 
Panama's military, which 
soon made him a lieuten- 
ant. Following a military 
take-over of the govern- 
ment in 1968, he quickly rose through the ranks. Noriega 
became commander of Panama's military intelligence 
agency in 1970 and expanded his power and influence 
because of the secret knowledge he possessed. 

Noriega took charge of the military in 1983 and be- 
came increasingly involved in the drug trade in Latin 
prrerica, Beginning in 1987, the United States tried to 
orce him to resign. In 1992, Noriega was found guilty by 
a Miami jury on eight charges of conspiracy to manufac- 
ture and distribute cocaine. He was given a 40-year 
prison sentence. 

Normal distribution. See Statistics (Probability). 


Manuel Noriega 


TI 
he Norfolk terrier is an affectionate pet. 
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Norman, Greg (1955- _), an Australian golfer 
known as The Great White Shark, won the British Open 
in 1986 and 1993. He was the third Australian to win the 
event. In 1986, he won a number of other major tourna- 
ments and was ranked number one in the world. 

Gregory John Norman was born in Mount Isa, 
Queensland. He won his first golf victory in 1973, in the 
Queensland Schoolboys Championships. Norman's first 
big tournament win was the Westlakes Classic in 1976. 
Later, he won the Open titles in Hong Kong, France, 
Scandinavia, Canada, and Australia. 
Norman, Lilith (1927- ), an Australian author of 
children’s books, won praise for the frank realism of her 
novels. Her first novel, Climb a Lonely Hill (1970), deals 
with the problems of the children of an alcoholic. Her 
other novels include The Shape of Three (1971), The 
Flame Takers (1973), Mocking-Bird Man (1977), A Dream 
of Seas (1978), and My Simple Little Brother (1979). 

Norman was born and educated in Sydney and 
trained as a librarian. She became assistant editor of 
‘School Magazine in 1970. 
Norman architecture is a regional adaptation of Ro- 
manesque architecture. It originated in Normandy in 
northwest France. The style reached its highest develop- 
ment in England during the late 1000s, after the Norman 
Conquest of 1066, and in the 1100's. Norman architec- 
ture is noted for its massive character, development of 
the six-part vault ceiling, and the use of Celtic and Caro- 
lingian patterns of carved ornamentation. Examples of 
Norman architecture include the churches of St. Etienne 
and La Trinité in Caen, France, and Ely and Durham ca- 
thedrals in England. 

See also Architecture (picture: Romanesque architec- 
ture). 
Norman Conquest is the name given to the conquest 
of England in 1066 by William, Duke of Normandy. The 
duke, known as William the Conqueror, led a Norman 
army across the Channel into England (see Normans). 


d in England during the 1000s 


ecture flourishe 
rae is a masterpiece of the style. 


rman 
and 1100s. Ely Cathedral, above, 
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William was a proud and ruthless ruler and a vassal of 
the king of France. He hoped to follow his distant 
cousin, King Edward the Confessor, as king of England. 
William claimed that Edward had named him as his suc- 
cessor. The chief English contender for the throne was 
Harold, Earl of Wessex. But William also claimed that 
Harold, who had visited Normandy in 1064, had sworn a 
solemn oath to support William's claim to the throne. In 
1066, King Edward died. The Anglo-Saxon Witan (Great 
Council) chose Harold as king (see Harold (II). 

William at once declared his right to the throne. He 
claimed to have the support of the pope and gathered 
an army from throughout northern France. William 
landed in England without opposition at Pevensey, near 
Hastings. 

The Normans were aided in their successful landing 
by a chance happening. While Harold was waiting for 
the Normans to arrive, he received news that a Norwe- 
gian force had landed in the north of England, He has- 
tened north and defeated the Norwegians. Meanwhile, 
William landed his force on the unprotected coast. Har- 
old then marched back across England. But as he ap- 
proached Hastings, he was attacked by William on Oct. 
14, 1066. This was the historic Battle of Hastings, which 
established the Norman rule of England. Harold was de- 
feated and slain. William marched on to London and 
was crowned king of England on Christmas Day, 1066. 
At first, he tried to win over the English nobles. But they 
opposed him stubbornly, and he Spent several years 
subduing them. 

William established Norman rule in England ona ` 
strong foundation. He hesitated at no act which he 
thought would increase the power of the crown. Wil- 
liam took all the land of the English nobility and divided 
it among his Norman followers. William forced all these 
landholders to swear loyalty to himself. In this way, he 
put all the lords of England under his direct control. In 
order to know conditions in England, the Conqueror di- 

rected the preparation of the famous Domesday Book. 
This was a survey of all the regions in his kingdom (see 
Domesday Book). 
The descendants of the Normans became the ruling 


Detail of the Tapestry (1005-11003, embroidery on linen by unknown artists; Bayeux Museum, Bayeux Farce 
The Norman Conquest of England began in 1066 when William the Conqueror sailed his army across the Channel. 


r, 


class in England. For a time, they kept themselves ala 
from the Anglo-Saxons and treated them as a conquere 
people. But as the years went by the Normans and the 
Anglo-Saxons intermarried. The two peoples, which 
even in the beginning were similar, blended into one. 
Today, many English families claim—though few can 
prove—descent from the Norman conquerors. 

The Normans contributed much to the English lan- 
guage and to English literature and architecture. At m 
the Normans spoke French. Later, the Norman Frenc! 
blended with the Germanic tongue of the Anglo-Saxons 
and became English. " 

See also England (The Norman Conquest); Hastings, 
Battle of; Ireland, History of; William I, the Conqueror. 
Normandy is a region in northwestern France. It was 
named after the Norse people who conquered the area 
in the 800s. It lies along the English Channel coast be- 
tween the regions of Picardy and Brittany. The famous 
towns of Normandy include Rouen, the capital of the) 
province; Le Havre, Honfleur, Caen, Bayeux, and on 
bourg. The inhabitants are well known as sailors and 
farmers. The farmers specialize in dairying and grow 
fruits, especially apples for cider and brandy. Iron orè 
mined near Caen. Be 

In AD. 911, the Carolingian king, Charles the Sime) r 
made Normandy a duchy under the Norman chieta a 
Hrolf, or Rollo. One of Rollo's most famous descendai 
was William the Conqueror, who won the English 3 
crown after the Battle of Hastings in 1066. Events a 
rounding the battle are portrayed on the famous pan ; 
Tapestry, a medieval wallhanging housed in the Baye 
Museum. Normandy was united with England during 
the reign of the English king, Henry I (1100-1135). Enn 

land and France struggled for control of Normandy a 
ing the Hundred Years’ War. The English recovere i 
region twice, but finally lost it in 1449 to Charles VII, F 
king of France. Joan of Arc became famous as the lea 
of French troops in the fight for Normandy. 6 
Normandy attracted worldwide attention on June 
1944, when Allied troops landed on its beaches. Fro! “a 
Normandy, the Allies drove the Germans out of ra 
Visitors may still see the wreckage of ships that too 


artin the Allied invasion. Many towns in Normandy 
were damaged in the fighting, but have been repaired. 

See also Normans; World War Il (D-Day); France (ter- 
map); Vikings (The Danish Vikings). 

dy, Duke of. See William (William I, The 
eror). 

s were a group of Vikings, or Norsemen 
dinavians), who first settled in northern France, 
then advanced into England, southern Italy, and Sicily. In 
the 800's, Norman warriors began their conquests by 
raiding French coasts and river valleys. By the early 
9005, they had settled in the French territory near the 
mouth of the Seine River that is now known as Nor- 
mandy. In 911, the Norman chief Hrolf, or Rollo (8602- 
9312), became a duke in the service of the Frankish king, 
Charles the Simple. The Normans became Christians 
and adopted French customs. Many became famous as 
administrators, church leaders, and crusaders. 

Norman power expanded after 950. Norman warriors 
invaded the Rhineland, an area in present-day Germany. 
in 1066, under the leadership of William, Duke of Nor- 
mandy, they conquered England. After the conquest, 
Norman influence spread steadily throughout Britain 
and Ireland (see William [William I, the Conqueror). 
During the same period, Norman groups won great vic- 
tories in other lands. Robert Guiscard (1015?-1085), son 
of Tancred of Hauteville, conquered southern Italy. 
Roger, another of Tancred’s sons, took the island of Sic- 
ily from the Muslims. These two territories were later 
United in the famous Kingdom of the Two Sicilies by 
Roger's son, Roger II. Major advances in architecture 
and sculpture occurred during the period of Norman 
domination in western Europe. The spread of an archi- 
tectural style called Romanesque owed much to the 
Normans, 

N See also Norman Conquest; Normandy; Vikings. 
n were the three Fates of Scandinavian mythology. 
A id were three sisters: Urd (Past), Verdandi (Present), 
nd'Skuld (Future). Urd was old and looked toward the 
an Verdandi faced straight ahead into the present. 

: ld represented the future, and looked in a direction 
ae from that of Urd. The fate of people and gods 
lecided by the Norns. The early Scandinavians be- 
eved that there were many lesser Norns, and one for 

each person. 
prodom Sihanouk (1922- )is the king of Cam- 
$ ia. He first became king in 1941, but gave up the 

One in 1955 to enter politics. Sihanouk resumed the 
a king in 1993, following his return from exile in 
ihe ti Under the terms of Cambodia's 1993 Constitution, 
fi ing serves as “the symbol of national unity and con- 
afi ae has almost no influence in the nation's daily 

fas , but enjoys the support of a majority of Cambo- 

People. 
pre early 1950's, Sihanouk led his country's success- 

EDG for independence. Sihanouk became pre- 

A in 1955 and chief of state in 1960. 

March 1970, while Sihanouk was out of the coun- 
Several members of his government overthrew him. 
pare Ment to Beijing, China, and formed a pro- 

a poaiist government-in-exile. By the end of 1970, war 
ic throughout Cambodia between govern- 
troops and Communist forces. The war ended with 

Mmunist victory in 1975. The Communists, called 
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the Khmer Rouge, gave Sihanouk the title of chief of 
state, but did not give him any important role in the gov- 
ernment. He resigned from this office in 1976. 

In 1979, another group of Cambodian Communists, 
supported by Vietnam, overthrew the Khmer Rouge and 
took control of the government. In 1982, Sihanouk be- 
came head of a coalition of groups that opposed the 
country's new government (see Cambodia (History). In 
May 1987, he took a leave of absence as president of the 
coalition. 

Sihanouk was born in Phnom Penh. 

Norris, Frank (1870-1902), was an American novelist 
and journalist and a leader of the naturalism movement. 
Norris believed that a novel should serve a moral pur- 
pose. “The novel with a purpose’, he explained, “brings 
the tragedies and griefs of others to notice” and 
“provels) that injustice, crime, and inequality do exist’. 

Benjamin Franklin Norris, Jr., was born in Chicago. He 
moved to San Francisco with his family in 1884. While at- 
tending the University of California from 1890 to 1894, 
he came under the influence of the French naturalist 
writer Emile Zola. 

In 1895 and 1896, Norris was a reporter in South 
America. In 1899, he became a manuscript reader fora 
publisher in New York City. That year he published Mc- 
Teague, which tells how economic circumstances, alco- 
holism, heredity, and chance compel a man to become a 
murderer. 

Norris’ novel The Octopus (1901) dramatizes how a 
railway controlled a group of California wheat farmers. 
The book emphasizes the control of “forces”, such as 
wheat and railways, over people. It ranks with Mc- 
Teague as Norris finest work. The Pit was published in 
1903, after Norris died at the age of 32 following an op- 
eration for appendicitis. 

Norse mythology. See Mythology (Teutonic mythol- 
ogy). 

Norsemen. See Vikings. 

North, Lord (1732-1 792), Frederick, Earl of Guilford, 
was a British prime minister whose shortsighted treat- 
ment of the American Colonies helped bring on the 
American Revolution. 

North was closely associated with King George III, 
and managed the House of Commons in the king's inter- 
ests (see George [III] of England). Even when he dis- 
agreed with his master's policy, he did not oppose it. He 
often asked to resign, but the king would not allow it. 
North supported the tea tax that became one of the 
causes of the American Revolution (see Boston Tea 
Party). As the American Revolution progressed, North's 
administration became increasingly disorganized and 

demoralized. He finally persuaded the king to accept his 
resignation in 1782. He became joint secretary of state 
with Charles Fox in 1783, but resigned after only nine 
months in office (see Fox, Charles J»). 

North was born in London, and he attended Eton Col- 
lege and Oxford University. His father had him elected 
to Parliament in 1754 from a "pocket borough owned by 


the family. North later served in the Treasury and as a 


member of the Privy Council. He became chancellor of 


the exchequer and leader of the House of Commons in 
1767. In 1770, he became prime minister and remained 


in office for 12 years. 


North, Christopher. See Scottish literature. 
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North America, the third largest continent in area, 
extends from the Arctic Ocean in the north to South 
America in the south. Only Asia and Africa cover larger 
areas. North America ranks fourth among the continents 
in population, after Asia, Africa, and Europe. 

North America includes Canada, Greenland, the 
United States, Mexico, Central America, and the islands 
of the Caribbean Sea. Canada and the United States 
make up what is sometimes called Anglo-America 
(English-America) because many of their settlers came 
from England. English is the dominant language in 
Anglo-America. Mexico, Central America, and the Carib- 
bean islands are sometimes called Middle America be- 
cause they lie between Anglo-America and South Amer- 
ica, Spanish is the dominant language in Middle 
America, though English is the only language on many 
Caribbean islands. 

Anglo-America has valuable supplies of coal, petro- 
leum, natural gas, and other underground resources, It 
has thick forests and vast farmlands, Anglo-America pro- 
duces about a third of the world's manufactured goods. 
It also exports more food than any other region in the 
world. Some Middle American countries, on the other 
hand, have very few natural resources and only small 
areas of level farmland. 

North America offers other contrasts. Its climate is the 
most varied of any continent. Northern ice-covered 
plains differ widely in temperature from sunny Carib- 
bean beaches. The landscape ranges from magnificent 
mountain peaks to flat grasslands stretching to the hori- 


Chicago city centre 


Rural Mexico 


zon. Luxuriant redwood forests along the Pacific coast 
contrast sharply with the parched sands of the south- 
western deserts. North America has the world's largest 
island, Greenland, and the world's largest freshwater 
lake, Lake Superior, 


People 


The earliest North Americans were American nt 
(sometimes called Amerinds) who travelled to the con i 
nent from Asia. Most scientists think they arrived a 
15,000 years ago, but some believe they arrived as early 
as 35,000 years ago. The Indians crossed the Bering 


Facts in brief about North America 


Area: 24,227,000 km. Greatest distances (mainland!_norty 
south, 7,200 km; east-west, 6,400 km; (including islands at: 
north-south, 8,900 km; east-west, 8,900 km. Coastline—abol 
300,000 km. 

Population: 458,000,000; density, 19 people per km? 6,194m 

Elevation: Highest—Mount McKinley in Alaska, U.S.A, USA 
above sea level. Lowest—near Badwater, Death Valley, Us 
86 m below sea level. la- 

Physical features: Chief mountain ranges—Alaska, Appa a 
chian, Cascade, Coast, Rocky, Sierra Madre, Sierra Neo i 
Chief rivers—Arkansas, Colorado, Columbia, Fraser, Na ae 
zie, Mississippi, Missouri, Nelson, Ohio, Rio Grande, Great 
rence, Yukon. Chief Jakes—Athabasca, Erie, Great Bear, Supe 
Salt, Great Slave, Huron, Michigan, Nicaragua, Ontan 
rior, Winnipeg. Chief deserts—Chihuahuan, Coloradoa ster” 

Basin, Mojave, Painted, Sonoran, Vizcaino, Yuma. Chie! a 
falls—Niagara, Ribbon, Silver Strand, Takakkaw, Yosem! a 
Chief islands—Cuba, Greenland, Hispaniola, Jamaica, Nê 
foundland, Puerto Rico, Vancouver. 

Number of independent countries: 23. 


strait-which was dry land then—while following the 
large mammals they hunted. They eventually settled 
throughout the continent, but especially in Middle 
America. The ancestors of today’s Inuit migrated from 
Asia to the northern part of North America several thou- 
sand years ago. 

Europeans began settling the continent in the late 
1400s and early 1500's. Explorers from Spain were the 
first to sail across the Atlantic Ocean to Middle America. 
About 100 years later, British and French people settled 
inwhat are now the United States and Canada. Blacks 
from Africa were originally brought to North America by 
the Spanish to work as slaves on sugar plantations in the 
Caribbean, Black slaves were later brought to Atlantic 
coastal areas of the mainland. 

Population. About 8 per cent of the world’s popula- 
tion live in North America. For North America’s total 
population, see the Facts in brief table with this article. 
Few people live in the cold northern part of the conti- 


Independent countries of North America 
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nent or in its western deserts. Many large cities lie along 
the eastern Great Lakes, the St. Lawrence River, and the 
Atlantic coast from Massachusetts to Virginia, U.S.A. 
Since the 1950's, many people have moved from the 
Northeastern and Midwestern United States to Califor- 
nia and states in the Southwest and along the Gulf coast. 
In Middle America, most people live in the cool high- 
lands where the Indians originally settled. Mexico City, 
located in these highlands, is one of the world’s largest 
metropolitan areas. Since 1900, many Mexicans, Puerto 
Ricans, and Cubans have settled in the United States. 
Ancestry. Most North Americans are descendants of 
Europeans. Immigrants from every European country 
have settled in North America. More than a third of the 
people of the United States and nearly half of the people 
of Canada have ancestors from the British Isles. More 
than a quarter of all Canadians have French ancestors. 
Most European ancestors of Middle Americans came 


from Spain. 


Population Capital Official Date of 


ior “i A en language independ- 
ence 
U2 Antigua and Barbuda 442 69,000 St. John's English 1981 
Bahamas 13,878 281,000 Nassau English 1973 
MI2 Barbados 430 762,000 Bridgetown English 1966 
M8 Belize 22,965 213,000 Belmopan English 1981 
G Canada 9,970,610 28,902,000 Ottawa English; French 1931 
N CostaRica 51,100 3,495,000 San José Spanish 1821 
9 Cuba 110,861 11,172,000 Havana Spanish 1898 
M2 Dominica 751 71,000 Roseau English 1978 
U0 Dominican Republic 48,734 8,050,000 Santo Domingo Spanish 1844 
N8 El Salvador 21,041 5,893,000 San Salvador Spanish 1821 
MI2 Grenada 344 92,000 Saint George's English 1974 
M8 Guatemala 108,889 10,919,000 Guatemala City Spanish wi 
MIO Haiti 27,750 7,328,000 Port-au-Prince French ] . 
M8 Honduras 112,088 6,132,000 Tegucigalpa panoh 1 
M9 Jamaica 10,990 2,575,000 Kingston Englis! i ae 
\6 Mexico 1,958,201 95,365,000 Mexico City Spanish 1821 
N8 Nicaragua 130,000 4,569,000 Managua panisi 
N Panama 78,200 270,000 Panama City Spanish 1903 
U St. Chri "261 44,000 Basseterre nglis 
M2 St. TER nns 622 144,000 Castries English 1979 
M2 St.Vi 
a ape j 388 113,000 Kingstown English Ue 
M12 Trinidad and Tobago 5,130 1,317,000  Port-of-Spain English 132 
I United States 9,363,563 26015000 Washington, D.C  Englisl 
Dependencies in North America 
bd Name Area In km? Population Status } 
ra 7,000 British dependency; some self-government 
Mio mee a 59,000 Self-governing part of the Netherlands 
m ey d: 54 58,000 British dependency; some self-government 
Me) Cayman | land: 259 30,000 British dependency 
D9 Greent: ha z 2,175,600 58,000 Province of Denmark 
U2 Guadelou "1704 345,000 Overseas department of France 
Mi2 Marines 1100 360,000 Overseas de paian: of France 
im 4 British dependency 
Ml Nae il 1m 152,000 Self-governing part of the Meters 
U Pu ie nee Anies 9,103 3,522,000 United States commonweal 
Hn Strand Miquel "242 6,000 ae. tapaan n, of France 
N prea? British dependency s 
Mn vas and Caicos islands 0 on US. organized unincorporated PERT A 
Si] Waa Hand (US) 153 13,000 British dependency; some self-government 
irgin Islands, British Jent countries and 1995 and earlier estimates for de- 


Each, 
country and dependency in North America has a separate article in World Book 


Pepgences a5 1 et es om ent cotowerement and United Nations sources- 
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Blacks make up 12 per cent of the population of the 
United States, Most of the people of the Caribbean is- 
lands are descended from black Africans. Other Carib- 
bean people are mulattoes, people of mixed black and 
white descent. See Mulatto. 

Asians make up a small percentage of the population 
of North America. They began immigrating to the conti- 
nent in the 1800s. Asian immigrants have come mainly 
from China, Indochina, Japan, Korea, and the Philip- 
pines. 

Many of the Indians in the United States and Canada 
live on reservations. Indians occupy much of central 
Mexico and parts of Central America. Most of the peo- 
ple of Mexico and Central America are mestizos, people 
of mixed white and Indian ancestry. See Mestizo. 

There are only about 118,000 Eskimos in North Amer- 
ica. They live in Alaska, northern Canada, and Green- 
land. 

Languages. Most North Americans speak English, 
Spanish, or French. Generally, the various regions of the 
continent have retained the languages of the early Euro- 
pean colonists. English is spoken throughout the United 
States and most of Canada. Both English and French are 
spoken in Quebec and some other parts of Canada. Al- 


Where the people of North America live 


North America ranks fourth among the continents in population, 
after Asia, Europe, and Africa. This map shows where the peo- 
ple of North America live and the location of the largest cities. 


Persons per. 
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most all Mexicans and most of the people of Central 
America and the Caribbean islands speak Spanish, 
though French, English, or Dutch is the language of 
some areas. Many Indians and Eskimos still use their na- 
tive languages. For more information about the people 
of North America, see the People section of the various 
country articles. 


Land 


North America covers about 24,249,000 square kilo- 
metres, or about a sixth of the world’s land area. The 
continent is roughly triangular in shape. The Arctic, At 
lantic, and Pacific oceans border the three sides. Atits 
northern end, North America stretches more than 8,900 
kilometres from Alaska’s Aleutian Islands to the Cana- 
dian province of Newfoundland. At the southern end ol 
the continent, the narrowest parts of Panama are only 
about 50 kilometres wide, The greatest north-south dis- 
tance spans about 8,900 kilometres, from northern 
Greenland to Panama. 

Land regions. North America has eight major land 
regions. They are (1) the Pacific Ranges and Lowlands, 
the Western Plateaus, Basins, and Ranges, (3) the Rocky 
Mountains, (4) the Interior Plains, (5) the Canadian 
Shield, (6) the Appalachian Highlands, (7) the Coastal 
Lowlands, and (8) Central America and the Caribbean, 

Pacific Ranges and Lowlands consist of two paralle 
mountain ranges separated by a series of valleys. The 
mountains extend all the way from Alaska to Mexico. 
Fertile valleys between the mountain ranges are produc 
tive agricultural centres. The outer ranges include the 
Olympic Mountains in Washington and the coastal 
mountains of Oregon and California. The inland ranges 
have the continent's tallest peaks and some of its most 
spectacular scenery. Mount McKinley, North Americas 
highest mountain, rises 6,194 metres in the Alaska 
Range. The inland mountains also include the Cascade 
Range, which has many volcanic peaks, and the Sierra 
Nevada of California. Much of this ruggedly beautiful 
area is preserved as national, state, and provincial parks. 

The Western Plateaus, Basins, and Ranges lie be- 
tween the Pacific ranges and the Rocky Mountains. This 
dry region includes the Yukon River Basin in Alaska an 
Canada, the Interior Plateau of British Columbia, the Cok 
orado Plateau, the Great Basin centred in Nevada, and 
the Plateau of Mexico. Much of the copper, gold, lead, 
silver, and zinc produced in North America comes from 
this region. Its land features include the spectacular À 
Grand Canyon. The lowest point in the Western Hemi- 
sphere is in Death Valley in California. It is 86 metres 
below sea level. 

The Rocky Mountains form North America's largest 
mountain system. They run from Alaska to New Mexico, 
and extend southward into Mexico as the Sierra Madre 
Oriental. Thick forests cover the northern slopes, an The 
the southern Rockies have rich deposits of minerals. 
Rockies’ scenic peaks make the region a popular recre 
ation and tourist area. il 

The Interior Plains cover much of central Canada af 
the Midwestern United States. The eastern part of this ve 
flat, low-lying region is North America's most produci 
agricultural area. Maize and pigs rank among the lea a 
ing products. The drier western part—the Great Plain 
supplies most of the continent's wheat and much of? 
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Tropical islands, including Aruba, above, dot the Caribbean 
Sea. Their beaches attract large numbers of tourists. 


cattle, and essential energy resources such as petro- 
leum and natural gas. 

The Canadian Shield is a huge area of ancient rock 
that covers most of Canada east of the Great Plains and 
north of the Great Lakes. Few people live in this region 
because of the poor soil and cold climate. Many valu- 
able minerals lie beneath its surface. Evergreen forests 
spread across the southern part of the region. 

The Appalachian Highlands extend from Newfound- 
land to Alabama. The region includes low, rounded 
mountains; plateaus; and valleys. One of the world’s 
most productive coal fields lies in the Allegheny Plateau, 
in the central part of the region. Hardwood forests grow 
in the northern and southern sections, 

The Coastal Lowlands stretch along the Atlantic 
Ocean and the Gulf of Mexico, from New York City to 
Mexico's Yucatan Peninsula. The rich soil in much of this 
region creates good farmland. 

Central America and the Caribbean consist of the 
narrow bridge of land at the southern tip of North 
America and the islands in the Caribbean Sea. A chain of 
volcanoes forms a mountainous spine along the Pacific 
coast of Central America. Most of the Caribbean islands 
were created by volcanic eruptions. Others are coral 
and other limestone formations, 

Rivers. West of the Rocky Mountains, the rivers of 
North America drain into the Pacific Ocean or the Gulf 
of California, an arm of the Pacific. East of the Rockies, 
rivers flow into the Arctic Ocean, Hudson Bay, the Atlan- 
tic Ocean, or the Gulf of Mexico. The high ridge of the 
Rockies that separates the waters is called the Great Di- 
vide, or the Continental Divide. 

West of the Rockies, such rivers as the Yukon, Fraser, 
and Columbia rush to the Pacific through gaps in the 
coastal ranges. The Colorado River cuts through the 
Grand Canyon as it flows toward the Gulf of California. 

The Mackenzie River, which forms part of Canada's 
longest river system, flows from Great Slave Lake into 

the Arctic Ocean. Many Canadian streams and rivers 
empty into Hudson Bay. East of the Appalachian Moun- 


tains, several short rivers, such as the Connecticut and 
the Hudson, drain into the Atlantic. 

The continent's longest river system, the Mississippi- 
Missouri-Ohio, flows into the Gulf of Mexico. This sys- 
tem, which is about 7,600 kilometres long, drains almost 
all of the United States between the Rockies and the Ap. 
palachian Mountains. The Rio Grande, which forms 
most of the border between the United States and Mex 
ico, also empties into the gulf. 

Lakes. Lake Superior is the largest freshwater lake in 
the world. It is one of the five Great Lakes, which make 
up part of North America’s most important inland water: 
way. Four of the Great Lakes—Superior, Huron, Erie, and 
Ontario—lie on the border between Canada and the 
United States. The fifth, Lake Michigan, lies entirely 
within the United States. A chain of large lakes extends 
northwest from the Great Lakes to Great Bear Lake, Can- 
ada‘s largest lake. Utah's Great Salt Lake, one of the natu: 
ral wonders of North America, is saltier than the ocean, 

Waterfalls. North America’s most famous waterfall is 
Niagara Falls, on the U.S.-Canadian border between Lake 
Erie and Lake Ontario. Niagara Falls consists of two wa 
terfalls, the Horseshoe Falls and the American Falls, The 
Horseshoe Falls is only 51 metres high, but more water 
passes over it than over any other waterfall in North 
America. A number of higher falls—several more than 
300 metres high—plunge through the Cascade Range 
and the Sierra Nevada. North America’s highest water 
fall, Yosemite Falls, is a main attraction at Yosemite Na 
tional Park in the Sierra Nevada. Yosemite Falls drops 
739 metres, 

Deserts. Most North American deserts lie in the 
Southwestern United States and northern Mexico. One 
vast dry area reaches from southern Idaho and Oregon 
into Mexico. It includes the Great Basin, the Mojave Dé 
sert and Death Valley, and the Sonoran Desert. Another 
area, the Chihuahuan Desert, extends from southern 

New Mexico through western Texas into Mexico. 

Coastline and islands. North America has a longet 
total coastline than any other continent. Including the 


co! 


vers 
Barren wasteland like California's Death Valley, above xi 
much of the Southwestern United States and northern 


continent's many islands, the coastline is about 300,000 
kilometres long. 

Mountains line the Pacific and north Atlantic coasts, 
and many bays cut into the rocky land. Plains slope 
gently to the coasts along the Gulf of Mexico, the Carib- 
bean Sea, and the Atlantic south of New York City. 

There, the coastline is relatively smooth and even. 

A number of islands lie off the coasts of North Amer- 
ica. Greenland is located in the North Atlantic Ocean. Al- 
though Greenland is part of North America, it is gov- 
emed as a province of Denmark. Newfoundland and 
‘other islands lie off the Canadian coast in the Atlantic 
Ocean. In the Pacific Ocean, Vancouver and many other 
islands lie off Canada, and the Aleutian Islands extend 
westward from the tip of the Alaska Peninsula. The is- 
lands in the Caribbean Sea are called the West Indies. 
They include the Bahamas, the Greater Antilles, and the 
Lesser Antilles. Cuba, one of the Greater Antilles, is the 
largest Caribbean island. 


Climate 


North America is the only continent that has every 
kind of climate, from the dry, bitter cold of the Arctic to 
the steamy heat of the tropics. An icecap permanently 
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covers the interior of Greenland, where the temperature 
almost never rises above freezing. In the North Ameri- 
can tundra, the vast treeless plain of the far north, the 
temperature rises above freezing for only a short period 
each summer. In the low-lying areas of the far south, it is 
hot and rainy all the time. 

Most of the rest of North America is cold in the win- 
ter and warm in the summer, with moderate precipita- 
tion. Some areas have mild winters and long, hot sum- 
mers. Other areas have harsh winters and short sum- 
mers. The highest temperature ever recorded in North 
America was 57° C at Death Valley in 1913. The lowest 
temperature was —66° C at Northice in Greenland in 
1954. 


Animal life 


North America has abundant animal life, which varies 
with the climate and plant life of each region. Caribou, 
musk oxen, polar bears, seals, snowy owls, whales, and 
wolverines live in the cold north. Jaguars, monkeys, and 
colourful birds are found in tropical Central America. 
Rocky Mountain sheep and goats graze on the slopes of 
the Rockies. The southwestern deserts have a wide vari- 
ety of lizards and rattlesnakes. Coyotes and prong- 


What North America’s 
climate is like 


E Ieecap: Always cold. 
Average monthly tempera- 
ture never above freezing. 
Precipitation always snow. 
Polar: Always cold with 
f chilly summers. 
Little precipitation in 
all seasons, 
Subarctic: Short cool sum- 
mers and long cold winters. 
Light to moderate precipi- 
tation mostly in summer, 
Oceanic moist: Moderately 
warm summers and generally 
cool winters. Moderate pre- 
cipitation in all seasons. 
Continental moist: Warm 
to cool summers and cold 
winters. Moderate pre- 
cipitation in all seasons. 
Subtropical moist: 
Warm to hot summers and 
cool winters. Moderate pre- 
cipitation in all seasons. 
Subtropical dry sum- 
mer: Hot, dry summers and 
mild winters. Moderate 
Precipitation in winter. 
Semiarid: Hot to cold. 
Great changes in daily 
temperature except near 
coast, Light precipitation. 
eats vet to cool. Great 
ges in daily tempera- Te 
ture except orl ae Pe op 
Very little precipitation. 
Tropical wet and dry: 
Always hot. Both wet and 
dry seasons, Heavy'pre- 
cipitation in wet season. 
E peal wet: Always 
and always wet. He 
Precipitation well distrib 
uted throughout the year. 
By Highland: Because of 
altitude, highlands are 
generally cooler and wet- 
ter than adjacent areas. 
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horns—animals that are found only in North America— 
roam the Great Plains. The forests of Canada and the 
Eastern United States have beavers, black bears, deer, 
ermines, minks, moose, muskrats, and porcupines. Ca- 
nadian geese, ducks, egrets, pelicans, and spoonbills 
are among the birds that winter in the marshes of the 
Coastal Lowlands, and alligators live in the coastal wa- 
ters of the far south. Raccoons, skunks, and equ elee are 
common throughout the continent. 

The oceans supply commercial fishing crews with 
valuable catches of cod, flounder, and many other kinds 
of fish and shellfish. Crabs are plentiful in the northern 


Pacific, cod and lobsters in the northern Atlantic, and 
menhaden all along the Atlantic coast. Shrimp and oys- 
ters are abundant in the Gulf of Mexico. 

Certain kinds of wildlife have decreased sharply in 
number over the years. These include the bison (buf- 
falo), the whooping crane, and the bald eagle. Game 
laws and the establishment of protected areas help such 
animals survive today. 


Plant life 


The plant life of North America is related to the conti- 
nents various climates. Nothing grows on Greenland's 
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Animals of 
North America 


This map shows some of the 
many kinds of mammals, 
birds, and reptiles of North 
America. The continent's 
abundant animal life varies 
with each region's climate and 
plant life. 


> i 
ft a ti 


Caribou 


Atlantic cod 


Atlantic 
menhaden 


icecap. Only grasses, mosses, and lichens survive in the 
vast cold plains that border the Arctic Ocean. A kind of 
moss called sphagnum or peat fills the marshes of the 
Canadian Shield and is an important export from this re- 
gion. Huge saguaro cactuses and other cactus plants 
grow inthe southwestern deserts. Short grasses and 
small bushlike plants such as tumbleweed cover the dry 
Great Plains. 

Most of the rest of the continent has forests and level 
or rolling grasslands called prairies. The prairies stretch 
across the centre of the continent. The forests cover the 
continent's western mountain regions, most of Canada, 
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and the eastern half of the United States. A tropical rain 
forest grows along the Caribbean coast. 

The finest North American forests are those along the 
Pacific coast. The towering redwoods stand there, as 
well as forests of cedar, fir, hemlock, and spruce. 

The Canadian forests include fir, larch, pine, and 
spruce trees. Hardwood trees such as maple and beech 
grow in the Northeastern United States. Many of the 
trees that grow in Canada and the Northeastern United 
States are processed into wood pulp for newsprint. 
Hickory, oak, and pine trees fill the forests of the South- 
ern United States, Central America’s tropical forests in- 


Plants of 
North America 
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clude mahogany and rosewood trees, which are used in 
making furniture. 


Agriculture 


North America ranks third among the continents after 
Asia and Europe in agricultural production. Its farms 
grow about three-fifths of the world’s soybeans and 
about half the world’s maize, flaxseed, and sorghum 
grain. North American farms produce about a fourth of 
the world’s citrus fruits and oats, and a fifth of its cotton 
and wheat. Farmers in the United States and Canada 
grow so much food that large quantities may be sent to 
other countries. For example, North America provides 
about half the world’s grain exports. 

Fertile soil and a favourable climate help make the 
Midwestern United States the agricultural heart of North 
America. Farmers throughout this area grow maize and 
other crops, and they rear cattle and pigs. The Great 
Plains region of Canada and the United States is a major 
wheat-growing area. Large cattle and sheep ranches 
cover the Western basins and plateaus. Irrigation en- 
ables farmers in these areas to produce such crops as 
alfalfa, cotton, fruits, and sugar beet. Maize, dry beans, 
and rice are important food crops throughout Middle 


Wheat fields cover much of North America’s Great Plains. The 
continent provides about half the world’s grain exports. 


Agriculture 
and fishing 
in North America 


This map shows the major 
uses of land in North America. 
It locates the chief agricultural 
products and shows the most 
important crops in large type. 
The map also shows the 
major fishing areas and the 
kinds of fish caught. 


Cropland 


TM] Grazing land 
ee Forest land 


Unproductive land 


Fishing areas 


Pacific Ocean 


Arctic Ocean 


America. Large plantations located in the region pro- 
duce such crops as bananas, coffee, cotton, and sugar 
cane. 

Only about 4 per cent of United States and Canadian 
workers farm. Most of the farmers own all or at least 
part of their land. In Middle America, about half the 
people farm, and few of them own their own land. Many 
work as labourers on large plantations. Some own or 
rent small plots of land on which they struggle to grow 
enough food to feed their families. A i 


Industry 


Manufacturing. North America ranks second to Eu- 
rope among the continents in manufacturing. Together, 
the United States and Canada produce about a third of 
the world's manufactured goods. The continents chief 
manufactured goods include motorcars and motorcar 
parts, chemical products, and food products. Manufac- 
ma employs about a fifth of all North American work- 

The Midwestern and Northeastern United States and 
the Canadian provinces of Ontario and Quebec have 
long been North America’s major manufacturing cen- 
tres, Since the mid-1900's, however, industry has ex- 
panded rapidly in the Southern United States and along 
Pree coast. The chief products from factories in 
4 T newer industrial areas include aircraft and mis- 
ia ues and electronic components, and petro- 
a and petrochemicals (chemicals made from petro- 

m or natural gas). 

Pivenifacturing also has grown in Middle America. 
ment and fertilizer are produced throughout the re- 
gion. The Bahamas and Puerto Rico produce medicines 

and other goods. 
a e Nh America has large supplies of a broad 
fie a ee The continent produces about two- 
eae eond s silver and about a third of its natural 
T E el. North America also provides about a 
AAN hd world’s supply of phosphate rock and pot- 
fai n gae chiefly used to make fertilizer. About a 
n e world’s copper, crude oil, and lead comes 
‘hanes America, as does a fifth of its coal. Fewer 
in aie r cent of all North American workers have jobs 
g. 
a = North America’s petroleum and natural gas 
TEE the Great Plains region, Alaska, and off- 
ENE posi in the Gulf of Mexico. Major coal fields 
andthe R ppalachian Plateau, the central United States, 
mainly fr oy Mountain region. Metallic minerals come 
aes m the Canadian Shield, the Rockies and other 
mountains, and the Appalachian Highlands. 


Transportation and communication 


inn a erica lies between the Atlantic and Pacific 

e Panam e middle of the world’s major trade routes. 
connects the Canal at the southern tip of the continent 
as east a ma oceans. Large ports line North Ameri- 
and Hust west coasts, New York City, New Orleans, 

e Atlante ¢ handle the most cargo of ports that serve 
ate Valdez H oast. The leading ports on the Pacific Coast 
and Lo arbor, Alaska; Vancouver, British Columbia; 

À D Beach, California. 
the aes States and southern Canada have one of 
s most highly developed transportation sys- 
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Mining and manufacturing in North America 
This map shows the location of North America’s chi 

0 erica’s chief mineral 
resources and manufacturing centres Major mineral-producing 
areas are shown in large type, and lesser ones in small type. 
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tems, including inland waterways, highways, and rail- 
ways. The Mississippi River system, the Great Lakes, and 
the St. Lawrence Seaway form North America’s most im- 
portant inland waterways. Highways and railway lines 
crisscross the United States and southern Canada. Few 
roads lead into northern Canada. In Mexico, paved 
roads and railway lines link major cities. In Central 
‘America and the Caribbean, most local roads are un- 

aved, and most railway companies are small, private 
lines that connect sugar or banana plantations with 
processing plants and ports. 

North America has the world’s best regional airline 
network. Most flights serve the large cities of the United 
States and southern Canada. The world’s busiest airports 
are located in the United States. 

North America also has the best communications sys- 
tem of any continent Radios and televisions are com- 
mon in U.S. and Canadian households. Many people in 


Middle American countries own radios, but televisions 


are less widespread. About 2,000 daily newspapers are 
published in North America. Most North American 
newspapers and radio and television broadcasting sta- 
tions are privately owned, except in Cuba and Nicara- 
gua, where the government controls most communica- 
tions. 
Related articles in World: Book include: 

Countries, colonies, and territories 

Bahamas 


Anguilla 
s Barbados 


Antigua and Barbuda 
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Belize Mexico 

Bermuda Montserrat 

Canada Netherlands Antilles 

Cayman Islands Nicaragua 

Costa Rica Panama 

Cuba Puerto Rico 

Dominica Saint Christopher and Nevis 

Dominican Republic Saint Lucia 

El Salvador Saint-Pierre and Miquelon 

Greenland Saint Vincent and the 

Grenada Grenadines 

Guadeloupe Trinidad and Tobago 

Guatemala Turks and Caicos Islands 

Haiti United States 

Honduras Virgin Islands of the United 

Jamaica States 

Martinique Virgin Islands, British 
Large cities 

Baltimore Mexico City 

Calgary Monterrey 

Chicago Montreal 

Dallas New York City 

Detroit Philadelphia 

Guadalajara Phoenix 

Havana San Antonio 

Houston San Diego 

Indianapolis San Francisco 

Los Angeles Toronto 

Memphis Washington, D.C. 


Natural features 


See the list of Re/ated articles with the articles on Desert; In- 
land waterway; Island; Lake; Mountain; River; Waterfall. See 


also the following articles on some of the most important physi- 


cal features of North America: 
Appalachian Mountains 
Badlands 


Mississippi River 
Missouri River 


Canadian Shield Newfoundland 
Coast Ranges Niagara Falls 
Death Valley Niagara River 
Everglades Orizaba, Pico de 
Grand Canyon Painted Desert 
National Park Paricutin 

Great Basin Popocatépetl 
Great Bear Lake Rio Grande 
Great Divide Rocky Mountains 
Great Lakes Saint Lawrence River 
Great Salt Lake Sierra Madre 
Great Slave Lake West Indies 
Greenland Yellowstone National 
Klondike Park 
Lake Nicaragua Yosemite National Park 
Mackenzie River Yukon River 

Coastal waters 


Arctic Ocean 


Gulf of California 


Atlantic Ocean Gulf of Mexico 
Bay of Fundy Gulf of Saint Lawrence 
Bering Sea Hudson Bay 
Caribbean Sea Pacific Ocean 
Chesapeake Bay Puget Sound 

People 
City Inuit 
Food Population 
Indian, American World 

History 


See the History section of the articles on the countries of 
North America. See also the following articles: 


Canada, History of 
Central America 
Exploration 


Latin America (History) 
United States, 
History of the 


Outline 


I. People 
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D. Waterfalls 
E. Deserts 
F. Coastline and islands 


Questions 
Which animals are found only in North America? 
Which bodies of water make up North America’s most impor- 
tant waterways? 
What is North America's highest mountain? 
Which countries form Anglo-America? i 
Where has industry expanded rapidly in North America since 
the mid-1900's? 
Which island is the largest of the Caribbean islands? 
What is the Great Divide? i 
Which plant is an important export from the Canadian Shield? 
Who were the first settlers to arrive in North America? 
Which land region includes North America’s most productive 
agricultural area? 


North Atlantic Treaty Organization (NATO) pro 
vides unified military leadership for the common de- 
fence of 16 Western nations. NATO was established in 
1949 by the nations allied by the North Atlantic Treaty, 
which provided for their collective defence against a 
possible attack by the Soviet Union or any other aggres 
sor. The treaty provides that an armed attack against one 
or more member nations in Europe or North America 
shall be considered an attack against all members of the 
alliance. 

Twelve nations signed the North Atlantic Treaty on 
April 4, 1949, in Washington, D.C. They were Belgium; 
Canada, Denmark, France, Iceland, Italy, Luxembourg, 
the Netherlands, Norway, Portugal, the United Kingdom 
and the United States. Greece and Turkey signed the L 
treaty in 1951, West Germany in 1954, and Spain in 19% 
West Germany had been created in 1949, when the nê- 
tion of Germany was divided into West Germany a” 
East Germany. In 1990, Germany was reunited and re- 
placed West Germany as a NATO member. 

Organization. NATO's military forces are orga 
into three main commands: the Atlantic Command, i 
Channel Command, and Allied Command Europe. M 
of NATO's forces are in Allied Command Europe whic 
is directed by the Supreme Allied Commander in Eu- 
rope (SACEUR), The Military Committee of NATO, coy 
sisting of the chiefs of staff of the member nations; & 
tablishes military policy to be carried out by SACEUR 
The committee is responsible to the North Atlantic 
Council, which consists of the heads of the member ty 
tions or their representatives. All decisions of the A 
cil must be unanimous. The headquarters of the No! 
Atlantic Council are in Brussels, Belgium. 

To deter an attack by an aggressor, NATO es 
Partly on nuclear weapons. The United States ae 
Most of these weapons. This dependence on usm 


nized 


relies 


The North Atlantic Council, above, is the highest authority in 
NATO. It plans for the collective defence of North America and 
Western Europe. It consists of the representatives of the mem- 
ber countries. The NATO secretary general serves as council 
chairman, The presidency of the council rotates annually. 


Clear arms has made the United States NATO's dominant 
member. The SACEUR is always a U.S. general. 

History. In 1949, the nations of Western Europe were 
Weak and could not easily defend themselves against at- 
tack. In addition, all the nations of Eastern Europe had 
come under Communist rule. The Communist seizure of 
Nab in Czechoslovakia in February 1948 and the So- 
oe of Berlin in June 1948 raised fears that the 
West nion might use armed force to gain control of 

lern Europe. 

niw the North Atlantic Treaty, the United States 
EN rst time in its history joined a peacetime alli- 
ited it to fight in Europe. U.S. leaders 
coe e United States would have to fight against So- 
woila S of Western Europe because such a seizure 
attack th greatly to the power of the Soviet Union to 
fea e United States. U.S. leaders hoped that the So- 
would fy would not attack Western Europe if it knew it 
Soviet IRN to fight the United States, too. In 1955, the 
méd en and its Communist allies in Eastern Europe 
Pac r own military alliance by signing the War- 
Sale survived a number of differences among 
member A For example, in the 1960's, the European 
a een t0 wonder ifthe United Sres would 
rope, in e nuclear weapons in defence of Western Eu- 
niga ee of the Soviet Union's growing nuclear 
that nea members of NATO resented the fact 
command ad no control over U.S. national nuclear 
not influe s$. They also disliked the fact that NATO could 
World oe U.S. foreign policy in other parts of the § 
urope. = though these policies might lead to a war in 
Cen, their part, Americans resented the fact that 

e United did not furnish more nonnuclear forces, and 
Money d Kingdom and France instead spent their 
contribute oping nuclear weapons. These differences 
forces a to France's decision in 1966 to expel NATO 

and. Fr to withdraw French forces from NATO com- 
a amh, ance keeps its forces out of NATO but remains 

er of the alliance. 
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In 1974, Greece withdrew its forces from NATO com- 
mand because the United Kingdom and the United 
States did not prevent Turkey's invasion of Cyprus. 
Greece rejoined the military wing of NATO in 1980. 

After coming to power in 1985, Soviet leader Mikhail 
Gorbachev began to seek better relations with the 
United States and other NATO countries. Gorbachev al- 
lowed more democracy in the Soviet Union and permit- 
ted similar developments in the Communist countries of 
Eastern Europe. As a result, non-Communist govern- 
ments came to power in many Eastern European na- 
tions. In 1990, the leaders of NATO and the Warsaw Pact 
countries signed an agreement that the two alliances 
would not use military force against each other. 

In 1991, further developments seemed to end any im- 
mediate military threat to NATO countries, and thus 
raised questions about the future role and purpose of 
NATO. That year, for example, the Warsaw Pact nations 
agreed to dissolve their alliance. In addition, the Soviet 
Communist Party lost control of the Soviet government. 
In late 1991, the Soviet Union was dissolved. 

After the Warsaw Pacts collapse, NATO formed the 
North Atlantic Cooperation Council, which included 
NATO members as well as former Warsaw Pact coun- 
tries. The council was designed to strengthen ties be- 
tween the two groups of nations. In 1991, NATO an- 
nounced that it would cut its supply of nuclear weapons 
in Europe by 80 per cent. NATO expanded its military 
role in 1992 by making its forces available for peace- 
keeping assistance to non-NATO European countries. In 
February 1994, NATO undertook its first ever combat ac- 
tion when aircraft from the organization shot down four 
Bosnian Serb jets that had violated the United Nations- 
imposed no-fly zone over Bosnia-Herzegovina. 

Also in 1994, 20 countries, many of them former Com- 
munist states, enrolled in an association with NATO 
called “partnership for peace’. The association provided 
for military participation by these countries, and may be 
a first step towards full membership of NATO. 

See also Flag (picture: Flags of world organizations); 
Warsaw Pact. 

North Bedfordshire. See Bedford Borough. 
North Carolina (pop. 6,657,630) is a state in the south- 
ern United States. It is a leading area in tobacco farming 
and in the manufacture of tobacco products. North Car- 
olina is also important in the production of textiles and 
wooden furniture. Raleigh is the state capital. 

North Carolina has a long, treacherous coastline on 
the Atlantic Ocean. Rough seas have wrecked many 
ships at Cape Hatteras, which is sometimes called the 
Graveyard of the Atlantic. 

The Atlantic Coastal Plain of eastern North Carolina 
extends inland through low, level marshland covered by 
trees and water. Savannas (treeless prairies) are found in 
the eastern part of the region. The western part has rich 
farmland. Sand hills rise in the south. 

The Piedmont is a hilly region in the central portion of 
North Carolina. Rivers plunge from the Piedmont to the 
flat coastal plain along the boundary between the two 
regions, called the Fall Line. 

The Mountain Region rises in the western part of the 
state. The Blue Ridge Mountains are North Carolina's 
chief range. All of the ranges form part of the Appala- 
chian Mountains. Forests cover much of the mountains. 
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Charlotte is the largest city in North Carolina. It serves as a 
major centre for finance, transport, and the wholesale trade. 


Service industries, taken together, account for much 
of North Carolina's income. Wholesale and retail trade 
ranks as the most valuable service industry. Research 
Triangle Park, a large industrial complex in the Raleigh- 
Durham area, is a leading national research centre for 
the electronics, medical, and other industries, 

Charlotte is an important U.S. financial centre. Educa- 
tion and health care employ many people. The state's 
largest universities are in Chapel Hill and Raleigh. 

Manufacturing is the single most valuable industry in 
the state. Tobacco is North Carolina's main farm prod- 
uct, and tobacco products are among its leading manu- 
factured goods. The state also is an important producer 
of chemicals, furniture, and textiles. 

History. About 35,000 Indians, belonging to about 30 
tribes, lived in the North Carolina region when Europe- 
ans first arrived in the 1500s. In 1585 and 1587, the Eng- 
lish established on Roanoke Island their first American 
colonies. The first settlement was abandoned after a 
year. The second settlement mysteriously vanished, and 
it came to be called the Lost Colony. 

During the late 1600s and early 1700s, many settlers 
were attracted to the region. The settlers battled with 
the Indians, and pirates terrorized North Carolina's 
coastline. 


Canada 
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North Carolina has a long coastline on the Atlantic Ocean. Is- 
lands, reefs, and sand bars make its shores treacherous. 


Many North Carolinians sympathized with the Union 
during the American Civil War (1861-1865), even though 
the state seceded (withdrew) on May 20, 1861. North 
Carolina rejoined the Union on June 25, 1868. 

The state's industries developed at a tremendous rate 
during the early 1900s. In 1956, three universities com: 
bined their resources to form the North Carolina Re- 
search Triangle Park, a research centre that serves in- 

stry. 

Ean four black students remained seated at a res- 
taurant in Greensboro after they were refused service. 
Their action sparked a wave of demonstrations in the 

South. 3 

North Carolina's traditional industries faced an uncer 
tain future in the early 1990s. Health concerns about i 
smoking threatened the tobacco industry. Many texti i 
mills found it difficult to compete with foreign compet! 
tors who offered low prices. 

See also Lost Colony; Blackbeard. ; 
North Cornwall (pop. 73,700) is a local gover 
district in Cornwall, England, administered from Bo 
min. The district includes Bodmin Moor. Bodmin is à 5 
centre of light industry. Launceston and Tintagel have 
mous castles. Padstow, with its busy harbour, non 
for fishing and boat building. Bude is a resort witha 
beach. : ; 
North Dakota (pop. 641,364) is a state in the bes 
ern region the United States. It lies in the centre 0! 
North American continent. North Dakota is mainly a f 
farm state. It is often called the Flickertail State, bee 
of the many flickertail ground squirrels that live ee: 

North Dakota is one of the smallest U.S. states in ue is 
ulation, and half of its people live in rural areas. pr 
the largest city, and Bismarck, the state capital, is 5¢ 
largest. i. 

Land. North Dakota covers 183,119 square kio 
tres. Along its eastern border lies the Red River ve 
flat farming area. North Dakota's lowest elevation, : a 
metres, is found in the northeastern corner. A ep 
rises on the western border of the valley. It has oi ‘ 
hills and many small lakes. The Great Plains cover athe 
southwestern half of North Dakota. The Badlands © 
Little Missouri River lie in the southwest. Wind a ‘one 
water have carved unusual formations out of sa 
shale, and clay in this area. The highest point in t 


a 


North Dakota lies at the centre of the North American conti- 
nent. Farming is the state's main economic activity. 


state, White Butte, rises 1,069 metres in the Badlands. 
Temperatures in North Dakota average —14° C in Janu- 
ary, and 21° Cin July. 

Cropland and pastures cover about 90 per cent of 
North Dakota. Wheat ranks as the leading crop. Other 
farm products, in order of importance, include beef cat- 
tle, barley, hay, sunflower seeds, and milk. 

Service industries employ about three-fourths of the 
state's workers. They include education, health care, 
housing, and retail trade and are especially important in 
urban areas, 

_ Petroleum is the state's leading mineral product. Coal 
isalso important. Food processing is the chief manufac- 
turing activity in North Dakota. 

Several Indian tribes lived in the North Dakota region 
before white people first arrived. The state was named 
after the Sioux Indians, who called themselves Dakota or 
Lakota, meaning allies or friends. 

During the 1600's and 1700s, parts of the region were 
tuled by France, Spain, and Great Britain. All of present- 
day North Dakota had become U.S. territory by 1818. 
large-scale farming began in the area during the 1870s. 
On Nov. 2, 1889, North Dakota became a U.S. state. 

Construction of the great Garrison Dam, near River- 
dale, began in 1946 and was completed in 1960. In 1968, 
Construction began on the Garrison Diversion Project to 
crease the state's water supply. In 1986, the U.S. Con- 
gress modified the project for environmental reasons. 
hott Devon (pop. 85,100) is a rural local government 

istrict in Devon, England, extending from the Taw and 
AEN estuary to Lynmouth. Its chief towns are Barn- 
one \fracombe, and South Molton. Agriculture and 
in ate are the principal industries. Barnstaple also has 
i mae involved in light engineering and in the man- 
North a of doors and pharmaceuticals. 4 
tricti Dorset (pop. 52,200) is a local government dis- 
ae Dorset, England, containing the towns of Bland- 

ew orum, Gillingham, Shaftesbury, and Sturminster 
chiefiy and many attractive villages. The districtis 
aii Y rural, with large tracts of woodland. Blandford is 
n industrial centre. 
ment Town (pop. 70,065) is a residential local govern- 
fesor istrict in Northern Ireland, administered from the 
of Bajo! Bangor. The district lies on the southern shores 

elfast Lough, and yachting is popular. Just outside 
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Hollywood is the Ulster Folk Museum. Local industries 
include light engineering, making packaging materials, 
and shipbuilding. 
North East Derbyshire (pop. 95,600) is a local gov- 
ernment district in Derbyshire, England, administered 
from the neighbouring borough of Chesterfield. It con- 
tains the towns of Clay Cross, Dronfield, Eckington, and 
Killamarsh, which all grew because of coal mining, iron, 
and engineering industries. Some of these traditional in- 
dustries are being replaced by high technology and 
service industries. The south and west of the district are 
rural, and include part of the Peak National Park. 
North East Fife (pop. 69,181) is a local government 
district in Fife Region, Scotland, administered from 
Cupar. Tourism and agriculture are the main occupa- 
tions. The district supports some fishing, notably at Pit- 
tenweem and Anstruther, and other industries. North- 
East Fife includes Falkland Palace and St. Andrews Golf 
Course. 
North Equatorial Current. See Gulf Stream (map). 
North German Confederation. See Germany (His- 
tory: The unification of Germany; map). 
North Hertfordshire (pop. 108,600) is a local govern- 
ment district in Hertfordshire, England. It includes the 
market towns of Baldock, Hitchin, Royston, and Letch- 
worth, Britain's first garden city. Hitchin is the main in- 
dustrial centre, producing a variety of goods. Hitchin 
Priory, now an education centre, dates from 1771. Kneb- 
worth has a famous historic house. 
North Kesteven (pop. 78,400) is a local government 
district in Lincolnshire, England, administered from the 
market town of Sleaford. The district is almost exclu- 
sively agricultural, producing root crops, vegetables, ce- 
reals, and flowers. Cranwell RAF college is in the dis- 
trict. 
North Korea. See Korea. 
North magnetic pole. See North Pole. : 
North Norfolk (pop. 90,400), a local government dis- 
trict in Norfolk, England, includes the coastal resorts of 
Cromer, Sheringham, and Wells-next-the-Sea, and the 
market towns of North Walsham and Fakenham. A North 
Sea gas pipeline terminal is at Bacton. Holkham Hall is a 
historic house of the 1700s. Walsingham is a place of re- 
i ilgrimage. 
Nk bee ar used for several invisible surface 
points located in the Arctic region. The best known is 
the north geographic pole. But other important north 
poles include the instantaneous north pole, the north 
pole of balance, the north magnetic pole, and the geo- 

i ole. 
the pres eS pole lies near the centre of 
Arctic Ocean at the point where all the earth's lines hie 
longitude meet. American explorer Robert E. kary n 
the first expedition to reach the north geographic pole. 
The expedition included Matthew Henson, who ee 
Peary's assistant, and four Eskimos. They ae E E oP 
by dog team in 1909. In 1926, Admiral Richar ; A pm 4 
and Floyd Bennett of the United States reached tl epo 
by aeroplane. In 1958, the U.S.S. IPL aos tl af 
first submarine to pass under the Arctic ice to the po! ee 
In 1978, Naomi Uemura of Japan became the ikp a 
to reach the pole alone. He travelled by dog Hi a 

The instantaneous north pole lies at the poini w 
the earth's axis (an imaginary line through the eartl 
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meets the surface. The earth wobbles slowly as it turns 
around its axis, causing the instantaneous north pole to 
move. This pole takes about 14 months to move clock- 
wise around an irregular path called the Chandler Cir- 
cle, The diameter of this circle varies from less than 30 
centimetres to about 21 metres. 

The north pole of balance lies at the centre of the 
Chandler Circle. Its position locates the north geo- 
graphic pole. Each year since 1900, the north pole of bal- 
ance has moved about 15 centimetres toward North 
America. This motion has caused tiny changes in the lati- 
tude and longitude of points around the earth. 

The north magnetic pole is the point toward which 
north-seeking compass needles point. This pole can 
move many kilometres in a few years. In 1970, the north 
magnetic pole was located near Bathurst Island in north- 
ern Canada. 

The geomagnetic north pole lies near Thule, Green- 
land. In the upper atmosphere, the earth's magnetic field 
points down toward this point. 

Related articles in World Book include: 

Arctic (Arctic exploration) Exploration (Polar exploration) 


Arctic Ocean (maps) Henson, Matthew A. 
Bennett, Floyd Peary, Robert E. 

Byrd, Richard E. Submarine (Nuclear subma- 
Earth (The earth's magnetism) rines) 


North Sea is a wide arm of the Atlantic Ocean that lies 
between the United Kingdom (UK) and the mainland of 
Europe. Seven nations—the UK, Norway, Denmark, Ger- 
many, the Netherlands, Belgium, and France—border on 
the sea. The North Sea is a major trade and transporta- 
tion route. It is also an important source of petroleum, 
natural gas, and fish. 

The North Sea covers 565,078 square kilometres. It ex- 
tends almost 960 kilometres from north to south and 
about 580 kilometres from west to east. It has an average 
depth of 30 metres in the south and 120 metres in the 
north. The Strait of Dover and the English Channel con- 
nect the North Sea with the Atlantic Ocean. Skagerrak, 
an arm of the sea, links it with the Strait of Kattegat and 
the Baltic Sea, The Kiel Canal also connects the North 
and the Baltic seas. 

Weather conditions in the North Sea are unpredict- 
able, especially in winter, Winds of up to 160 kilometres 
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Location of the North Sea 


an hour and severe storms sometimes occur, making 
navigation extremely dangerous. 

During the 1960s, vast amounts of petroleum and nat 
ural gas were found under the North Sea. Today, the 
United Kingdom and Norway get large quantities of pe- 
troleum from the area. Natural gas is piped ashore to 
the UK and Germany. 

The fishing grounds of the North Sea rank among the 
richest in the world. They supply about 2.7 million met: 
ric tons of fish annually. Fish caught in the North Sea in- 
clude cod, haddock, herring, mackerel, pilchard, plaice, 
sole, and whiting. The North Sea also provides many 
kinds of shellfish. 

The North Sea is one of the world’s most important 
waterways for commercial activity. Its many major ports 
include London, England; Hamburg, Germany; Amster- 
dam and Rotterdam, the Netherlands; Antwerp, Bel- 
gium; and Dunkerque, France. 

The North Sea has been used for trade and transpor 
tation since ancient times. Its position made it important 
during World War | (1914-1918) and World War II (193% 
1945). During World War I, the UK controlled the North 
Sea and prevented the German Navy from using itas@ 
route to the Atlantic Ocean. During World War Il, Ger- 
many controlled the part of the sea between Norway 
and France. But the UK controlled the English Channel 
and the northern approaches to the sea, allowing Allies 
ships to use the waterway. 


The North Sea contains vast 
deposits of natural gas ans 
petroleum. These reserv? ii 
were discovered during t 
1960's and belong malt ie 
the United Kingdom and 
way. They have become a g 
major energy source for i 
ern Europe. This offshore 
rig is pumping petroleum 
from beneath the sea- 


North Shropshire (pop. 52,400) is a local government 
district in Shropshire, England. Towns include Market 
Drayton, Ellesmere, and Whitchurch. Farmers in the area 
grow cereals and root crops and rear sheep and cattle. 
The district's products include cheese and cream, dairy 
equipment, eggs, sausages, iron and steel products, and 
women’s clothing. 

North Star is a readily visible star that appears to be 
located almost directly above the North Pole. The term 
polestar is sometimes used for North Star. The North 
Star is presently Polaris, the brightest star in the constel- 
lation Ursa Minor. Polaris is located within one degree 
of the place where the northern extension of the earth's 
axis pierces the sky. Because of its position, Polaris ap- 
pears stationary, while other stars seem to revolve 
around the earth’s axis as the earth rotates. As a result, 
Polaris has served as a guide for navigators through the 
centuries. Polaris is a star of the second magnitude. The 
brighter a star is, the lower is its magnitude (see Star 
[Measuring brightness). 

Polaris will not always be the North Star because the 
earth's axis will not always point toward Polaris. The 
earth's rotational axis changes direction in a circular mo- 
tion called precession. Each end of the axis traces out a 
fictitious circle in the sky. One complete trip around the 
circle takes about 26,000 years. Thus, the brighter stars 
on or near the precessional circle above the earth's 
North Pole each become the North Star for a certain pe- 


North Star 
(Polaris) 
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eeN 3 rth Star appears at the centre of circular tracks 
right an other stars in a time-exposure photograph, 
seem oe, earth's rotation on its axis makes other stars 
axis, The rotate around the North Star, which lies near the 
of stars ¢ North Star may be located by using the group 
ubh S called the Plough, above. Two of these stars, 
e and Merak, are almost in line with the North Star. 
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riod. For example, in about 12,000 years, the earth's axis 
will point north to a spot near Vega in the constellation 
Lyra. In about 22,000 years, Thuban in the constellation 
Draco will become the North Star. About 26,000 years 
from now, Polaris will return to its present location rela- 
tive to the earth’s axis, and will be the North Star. 

See also Astronomy (map: The stars and constella- 
tions of the Northern Hemisphere); Star. 
North Tyneside (pop. 188,800) is a local government 
district in Tyne and Wear, England, administered from 
the fishing port of North Shields, It includes the resorts 
of Cullercoats, Tynemouth, and Whitley Bay, and the 
eastern end of Hadrian's Wall. 
North Vietnam. See Vietnam. 
North Warwickshire (pop. 59,800) is a local govern- 
ment district in Warwickshire, England, administered 
from the market town of Atherstone. Agriculture is im- 
portant in the rural areas. The district also has light 
industry—notably the manufacture of hats, boots, shoes, 
and knitwear—and coal mining. 
North West is one of South Africa's nine provinces. It 
is bordered by Botswana to the north. The province 
came into being on April 27, 1994. It includes parts of 
the former Transvaal and Cape provinces and most of 
the former homeland of Bophuthatswana. The main cit- 
ies and towns are Mmabatho, Mafikeng, Klerksdorp, 
Potchefstroom, and Rustenburg. 

People. For North West's total population, see the 
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Facts in brief table with this article. More than half the 
population live in rural areas, though many rural people 
began moving to cities and towns in the 1990s. There 
are marked differences in standards of living between 
the urban and rural areas. For example, many rural peo- 
ple lack schools and health care facilities. Tswana is the 
most commonly spoken language in North West, fol- 
lowed by Afrikaans, Xhosa, and South Sotho. 

Government. Mmabatho, the former capital of 
Bophuthatswana, is the provincial capital of North West. 
The province has 17 seats in South Africa's National As- 
sembly and 30 seats in the Provincial Legislature of 
elected representatives. A provincial premier heads a 
Cabinet of ministers who carry out the functions of the 
regional government. 

Agriculture is a major economic activity in North 
West. The main farm products include maize, beef, sun- 
flowers, wheat, sorghum, cotton, and peanuts. Many 
subsistence farmers also keep goats and sheep. 

Manufacturing. Government incentives have at- 
tracted large industries to several industrial growth 
points in North West, especially to areas in the former 
Bophuthatswana. The three main industrial areas are Ba- 
balege, Garankuwa, and Mogwase. Manufactured prod- 
ucts include car parts, furniture, and processed foods. 

Mining. North West is rich in mineral deposits. More 
than half the province's economy is based on the mining 
industry, which employs a quarter of the labour force. 
North West is the world’s largest producer of platinum. 
Other minerals and substances mined include asbestos, 
coal, chromium, copper, diamonds, fluorspar, gold, 
limestone, manganese, and nickel. 

Tourism. The Sun City entertainment complex and 
nearby Pilanesberg National Park are North West's lead- 
ing tourist attractions. Sun City provides employment 
and generates income for the province. Road and rail 
routes to Botswana pass through North West. 

Land. The greatest portion of North West lies on the 
interior plateau of southern Africa, between 1,000 and 
1,500 metres above sea level. Most of the province con- 
sists of vast, almost level plains. In the north, the re- 


Sun City, above, in North West, is southern Africa's most popu- 
lar tourist resort. 
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South Africa’s North West province takes its name from its lo- 
cation within the nation. 


mains of an ancient volcano form the Pilanesberg, which 
rises to 1,669 metres. The continental divide, the Witwa 
tersrand (1,700 metres high), lies in the centre and east 
of North West. The Magaliesberg range, which rises to 
1,700 metres, lies north of the Witwatersrand. The 
Ghaap plateau at a height of 1,300 metres lies in the 
southwest of the province. The vegetation of North West 
includes scrub, grassland, and woodland. 

Rivers. One of South Africa’s most important rivers, 
the Vaal, forms the boundary between North West and 
Orange Free State. The Molopo River forms the border 
between Botswana and North West. , 

Climate. The western part of North West has a semi- 
arid climate and droughts occur regularly. Toward the 
east, the climate becomes temperate. Summers are 
warm to hot and winters are dry and cold. Most rain 
falls during the summer months. See South Africa 
(maps: Precipitation, Temperature). 

History. The ancestors of the Tswana and Sotho peo- 
ples entered what is now North West after 100 B.C Dur- 
ing the following 300 years, Tswana-Sotho communities 
developed into large farming settlements. By the 17005, 
Tswana-Sotho chiefdoms extended from the Vaal River 
and the Magaliesberg to the fringes of the Kalahari De 
sert in the west. The Mfecane (scattering of people) 
waged by the Zulu army in the southeastern part of 
South Africa severely disrupted Tswana-Sotho life dur- 
ing the 1820's and 1830's (see Mfecane). d 

From 1852, the eastern regions of North West forme 
part of the Transvaal republic established by the Boers 
(Afrikaans-speaking farmers of European descent) who 
had migrated northward. During the Second Anglo- 
Boer War (1899-1902), Boer forces besieged Mafeking 
(now Mafikeng) for 271 days (see Mafikeng). 


Facts in brief about North West 


Population: 1994 estimate—3,506,800. 

Area: 118,710 km? 

Languages: Tswana, Afrikaans, Xhosa, South Sotho. ip 

eee: Klerksdorp, Potchefstroom, Rustenburg, H 
enburg. 

Chief products: Agriculture—cattle, cotton, maize, sorghum, 
Sunflowers, wheat. Mining—chromium, coal, copper hi 
monds, gold, limestone, manganese, nickel, platinum, V 


dium. ee 


in 1913 and 1936, the Union of South Africa imple- 
mented Land Acts that forced many Sotho and Tswana 
people into reserves. Under apartheid (enforced ethnic 
separation), a Tswana territorial authority came into 
being in 1961 (see Apartheid). The Tswana territories 
were granted self government in 1972. In 1977, they be- 
came the fragmented homeland of Bophuthatswana (see 
Bophuthatswana). Lucas Mangope became Bophuthat- 
swana's president. Many families were deprived of their 
South African citizenship and forcibly removed from 
their traditional lands to the homeland. 

The South African government suppressed an at- 
tempted coup against President Mangope’s regime in 
1988, From 1991, Bophuthatswana participated in negoti- 
ations toward true democracy in a unified South Africa. 
However, Mangope opposed the reincorporation of 
Bophuthatswana in a new South Africa and formed an 
alliance with the white-dominated right-wing groups. 
Their support failed to save Mangope's government 
and, in 1994, he was forced to resign. 

Bophuthatswana ceased to exist and North West 
province came into being on April 27, 1994, the first day 
of South Africa’s first truly democratic general election. 
The African National Congress (ANC) won a majority in 
the new Provincial Legislature. Popo Molefe of the ANC 
became North West's first provincial premier. 

_ See also Mafikeng; Mmabatho; Transvaal; South Af- 
rica, 
North West Leicestershire (pop. 79,400 is a local 
government district in Leicestershire, England, adminis- 
tered from Coalville. Other places include Ashby de la 
Zouch, Castle Donington, and Ibstock. Agriculture and 
coal mining are important. Other industries in North 
West Leicestershire include quarrying granite and lime- 
stone, and making biscuits, bricks and pipes, footwear, 
knitwear, and pork products. East Midlands Airport is at 
Castle Donington. 
North West Rebellion was a conflict that arose in 
1885 between the métis (people of mixed white and In- 
dian ancestry) and the Canadian government in what is 
now Saskatchewan, It resulted from métis fears that gov- 
jee plans to encourage new farming settlements in 
the northwest would threaten their communities. 
” Canada's government sent a military force to Sas- 
ee These troops, joined by the North-West 
lounted Police and local volunteers, moved against the 
Métis at Batoche. The métis, seriously outnumbered and 
Poorly equipped, were defeated at Batoche in May 1885. 
k After the rebellion, people in the northwest gained 
fern in the Canadian Parliament. But the rebel- 
Nore gre ishèd almost nothing for the métis. 
disin Wiltshire (pop. 109,600) is a local government 
fete in Wiltshire, England, administered from Chip- 
W am. It includes Calne, Cricklade, Malmesbury, and 
N Ootton Bassett. 
a Yemen. See Yemen. 
Notk Yorkshire. See Yorkshire. 
im ampton (pop. 178,200) is a town and local gov- 
i ent district in Northamptonshire, England. It is a 
nufacturing centre, known for its footwear industry. 
dae stands on the River Nene. Fine buildings in- 
ana St. Peter's Church, with its Norman decorations, 
wae Modern Roman Catholic cathedral. Northampton 
formerly a new town (see New town). 
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Northamptonshire is a small English county of 
beautiful stone-built villages, historic mansions, stately 
homes, and churches with fine medieval spires. The 
county is famous for footwear and clothing. The indus- 
trial towns lie near the centre of the county. The land 
varies from flat open meadows in the lower Nene Valley 
to soft rounded hills in the southwest. 

In 1974, Northampton became part of the county for 
administrative purposes. Previously it had been sepa- 
rately administered as a county borough. 


People and government 


Local customs. Rothwell has had an annual charter 
fair since 1204. It starts on the day after Trinity Sunday 
and lasts one week. Corby's charter fair is held on Whit 
Monday every 20 years. 

Recreation. Hunting is popular in Northamptonshire, 
which has several packs of hounds. Several stretches of 
forest areas, particularly Rockingham Forest, are popu- 
lar for riding. Horse lovers can also watch racing at Tow- 
cester. Water sports, including canal cruising and fish- 
ing, are popular. International motor-racing events take 
place at Silverstone. Northamptonshire has a cricket 
team in the county championship. Northampton has a 
soccer team in the Football League. 

Local government. The county is divided into seven 
local government districts: Corby, Daventry, East North- 
amptonshire, Kettering, Northampton, South Northamp- 
tonshire, and Wellingborough. Corby and Northampton 
were formerly new towns. Northamptonshire County 
Council, which has headquarters at Northampton, pro- 
vides some public services throughout the county. The 
crown court sits at Northampton. The police force is the 
Northamptonshire Constabulary. It has its headquarters 
in Northampton. 


Economy 


Agriculture and mining. Farms cover more than 
five-sixths of the county. It has much grassland, on 
which beef and dairy cattle graze. Farmers grow some 


North 


is bordered by six other counties. It is fa- 


rthamy hire 
be pom re of clothes and footwear. 


mous for the manufactu! 
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Rockingham is an attractive village near Corby in northeastern 
Northamptonshire, 


cereals, particularly barley. Other crops include pota- 
toes, sugar beet, other root crops, and oil seed rape. 

A bed of iron ore runs from Northampton northeast 
to the middle of Lincolnshire, but ironstone is no longer 
quarried for steel making. 

Manufacturing. The county is attracting many new 
industries, particularly in Corby and Northampton. Wel- 
lingborough has an enterprise zone, and both Kettering 
and Daventry have extensive industrial estates. Many of 
the men’s shoes produced in the United Kingdom are 
made in the county, Associated industries include 
leather tanning and dyeing, 

A number of towns have engineering industries, in- 
cluding Daventry, Northampton, Rushden, and Welling- 
borough. Lifts and lift equipment are manufactured in 
Northampton, Kettering has several clothing factories 
and research laboratories for the shoe trade. 

Food processing, particularly the production of meat 
products, is a large industry in Northamptonshire. There 
is also a large brewery at Northampton. 

Transportation and communication, Main railway 
lines linking London with the north of England pass 
through Northampton, and also through Kettering and 
Wellingborough. Some good roads pass through the 
county, including the M1. 


Facts in brief about Northamptonshire 


Administrative centre: Northampton. 

Largest towns: Northampton, Corby, Kettering, Welling- 
borough. 

Area: 2,365 km?. 

Population: 7997 census—568,900. 

Chief products: Agricu/ture—barley, beef and dairy cattle, po- 
tatoes, sugar beet, vegetables. Manufacturing—car accesso- 
ries and components, clothing, engineering products, lift 
equipment, shoes, soap, steel tubing, telephone equipment. 


Kettering and Northampton have daily newspapers, 
and the county has several weekly newspapers. North- 
ampton has a BBC local radio station, and an independ- 
ent station, Northants 96. 


Land 


Location and size. Northamptonshire is almost in 
the centre of England. The county is long, narrow, and 
irregular in shape, stretching for 95 kilometres from 
southwest to northeast. It measures 40 kilometres across 
at the widest point and borders on six other counties, 

Land features. Arbury Hill, near Daventry, rises 224 
metres above sea level. There are remains of ancient for 
ests at Rockingham in the northeast and at Salcey and 
Whittlebury in the south, 

The central geographical feature of Northampton- 
shire is the Nene Valley, a wide, shallow valley that sep- 
arates two ridges of high ground. One ridge runs north: 
wards to Stamford, Lincolnshire. The other lies between 
the Nene and the Ouse valleys. Picturesque stone-built 
villages lie in the Nene Valley. 

Rivers and lakes. The Nene rises near Daventry and 
flows for about 100 kilometres within the county. At onei 
time, the river often flooded causing great damage. But 
it is now one of the best managed rivers in England, The 
other important river, the Welland, rises near Naseby. 
The Welland forms much of the northern boundary. 

Northamptonshire lakes are all artificial. Water-filled 
sand and gravel pits at Thrapston form a large lake used 
for sailing. People boat and swim at the Wicksteed 
pleasure-park at Kettering. 

Climate is near the average for the UK. Rainfall aver 
ages 635 millimetres a year. January temperatures aver 
age 5° C. July temperatures average 18° C. 


History 


Many monarchs figure in the past of Northampton 
shire. Northampton became important because of its 
central position in England. Henry | made the town a i 
royal stronghold. His daughter Matilda was proclaimer 
Queen of England in Northampton’s old church of All 
Saints. Henry II staged the trial of St. Thomas à Becket 
archbishop of Canterbury, at the town. One of the men 
responsible for murdering Becket was a knight from 
Northampton. 

King John visited Northampton several times. Heny 
VI lost his throne to Edward IV after he was beaten at 
the battle of Northampton. Richard III was born at r 
theringhay Castle. Mary, Queen of Scots, was execute! 
at Fotheringhay Castle. Members of two Northampton 
shire families, the Treshams and the Catesbys, took ia 
in the Gunpowder Plot to blow up the Houses of Par 
ment when James I was present. the 

The most important national event to take place in 
county was the defeat of Charles | by Cromwell at in 
Naseby, which ended the first phase of the Civil Wat 
1646. The king fled after the battle and later surrende 
to the Scots. 

John Dryden, the poet, was born at Aldwincle All 
Saints. Charles Kingsley, the novelist, spent his early 
youth in the county. 

Northamptonshire has produced good leather for 
hundreds of years. Big military orders, which begi 
the 1700s during the American War of Independent " 


first stimulated the shoe industry. When railways were 
built, shoemaking towns were able to send their goods 
to other towns throughout the United Kingdom. As a re- 
sult, the industry grew rapidly. 

People first noticed the large iron-ore deposits when 
the land was excavated for railway tunnels and cuttings. 
Thomas Butlin of Wellingborough made the first North- 
amptonshire pig iron in the 1850s. 

Lace making was once a major manufacturing indus- 
try. More than 10,000 workers, mainly women and chil- 
dren, made lace in the 1800's. 

Related articles in World Book include: 


Dryden, John Kingsley, Charles 
Eleanor Crosses Northampton 
Kings and queens of Britain and Ouse 

Ireland 


Northavon (pop. 129,600) is a local government dis- 
trictin Avon, England, lying north of Bristol and Kings- 
wood. It is widely rural, and arable farming is important 
in the area. 

Northavon’s industrial centres are at Yate, Filton, 
Patchway, and Thornbury. Factories making chemicals, 
including drugs, are at Pilning and Severnside. Filton 
and Patchway are important centres of the British aero- 
space industry. Oldbury has a nuclear power station. 
Northcliffe, Viscount (1865-1922), a famous British 
journalist and publisher, pioneered in the use of com- 
ics, special features, religious news, and tabloid news- 
Papers. He also played an important part in the forma- 
tion in 1916 of the Coalition Cabinet led by David Lloyd 
George. 

Northcliffe owned the Amalgamated Press, a large 
magazine publishing house, and the London Evening 
News, the Daily Mail, the Daily Mirror, and The Times. 
He was born in County Dublin, Ireland. Northcliffe’s 
original name was Alfred Charles William Harmsworth. 
4 was made a baron in 1905. 

Saher Passage. See Arctic Ocean. 
her is a cold winter wind that sweeps over the 

em United States and the Gulf of Mexico, destroy- 
A crops and wrecking ships. The northers occur most 
e between September and March. Northers 
et cause the temperature to drop rapidly as much as 
y to 17 degrees Celsius. 
een Cape is South Africa's largest province, 
aa just under 30 per cent of the total area of the 
Mean. The province came into being on April 27, 1994. 
AM ern Cape occupies most of the northwest of South 
es It is bordered to the north by the countries of Na- 

ia and Botswana and shares provincial borders with 
West ir Cape, Eastern Cape, Free State, and North 
cae The main cities and towns are Kimberley, Uping- 

n, Prieska, and De Aar. 
face ble: For Northern Cape's total population, see the 
Wien. brieftable with this article. Afrikaans is the most 
io : spoken language. Other languages used by many 

Rie are Tswana, Xhosa, and English. Just over half of 
tty ia Cape's population are people of mixed ances- 
sith ae a third are of African descent, and about one- 

ee of European descent. South Africa's original in- 
ae nts, the San, inhabited the region for thousands of 
A and a few still do so today (see San). 
menis are few towns in Northern Cape. Some settle- 
S are isolated. The province has the lowest growth 


Copper mining at Okiep, above, is important to the economy 
of South Africa's Northern Cape Province. 


rate in South Africa because many young people move 
to other parts of the country. 

Government. Kimberley is the provincial capital of 
Northern Cape. The province has 15 seats in the National 
Assembly and 30 seats in the Provincial Legislature. A 
provincial premier heads a Cabinet of ministers who 
carry out the functions of the regional government. 

Economy. Northern Cape has little industry and is of 
minor economic importance to South Africa. Mining 
and agriculture form the basis of the province's econ- 
omy. 

Mining. Large deposits of iron ore are mined at 
Sishen. Trains carry the ore 860 kilometres to Western 
Cape for export. Diamonds are mined along the Atlantic 
coast and in the Kimberley area. Asbestos, copper, lead, 
limestone, manganese, and zinc are also mined in the 
province: 

Agriculture and fishing. Most agriculture in North- 
ern Cape involves irrigation. Farm products include 
beans, dairy produce, lucerne, maize, and vegetables. 
Many farmers keep sheep and cattle, Port Nolloth on the 
Atlantic coast is a fishing and lobster port. 

Tourism. Spectacular springtime displays of wild- 
flowers attract many visitors to Namaqualand, a dry area 
along the coast, to the south of the Orange River. Other 
attractions include the Augrabies Falls, west of Uping- 
ton, where the Orange River plunges 191 metres into a 
rocky gorge. The Kalahari Gemsbok National Park, on 
the border with Namibia and Botswana, is a haven for 
desert wildlife. See Augrabies Falls; Namaqualand. 


is the nation’s 


Northern Cape, in northwestern South Africa, 


largest province in area. 
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Facts in brief about Northern Cape 


Population: 1994 estimate—763,900. 

Area: 363,389 km?, 

Languages: Afrikaans, Tswana, Xhosa, English. 

Largest cities and towns: Kimberley, Upington, Prieska, De 
Aar. 

Chief products: Agriculture—beans, cotton, dates, grapes, lu- 
cerne, maize. Manufacturing—asbestos, copper, diamonds, 
iron ore, lead, limestone, manganese, zinc. 


Land. Northern Cape's coastline runs for 300- 
kilometres along the Atlantic Ocean. The narrow coastal 
plain is an arid, inhospitable area with sparse vegeta- 
tion. The northeastern, central, and southern regions of 
Northern Cape lie on southern Africa's central plateau 
and form part of the semidesert region of the Great 
Karoo (see Karoo). Altitudes range from 1,000 metres to 
1,500 metres above sea level. The north of the province 
is slightly lower, forming part of the depression of the 
Kalahari Desert. The province's western section drops in 
altitude toward the coast. Several mountain ranges form 
a rim along the province's southern boundary. 

The Richtersveld is an area in the northwest, on the 
border with Namibia. Huge depressions, or pans, occur 
in the northwestern and central parts. They are usually 
dry and salt-coated. 

Rivers. South Africa's longest river, the Orange, flows 
westward through the province, forming part of the Na- 
mibian border (see Orange River). The Molopo River 
forms part of the border with Botswana and may dry up 
in hot weather. Floods sometimes occur during the 
rainy season. 

Climate. Northern Cape has two main climatic zones, 
the semiarid interior Karoo plateau and the arid coastal 
desert. Rainfall decreases from about 40 centimetres in 
the east to less than 5 centimetres in the west. Along the 
Coast, itis cool and dry with frequent mist because of 
the influence of the cold Benguela current. See South 
Africa (maps: Precipitation, Temperature). 

History. Khoisan hunter-gatherers and herders lived 
in the Northern Cape region for thousands of years be- 
fore the arrival of European settlers in the 1600's. As the 
Cape Colony expanded during the 1700's, communities 
of displaced Khoisan, former slaves, and European set- 
tlers developed on the colony's western and northern 
borders, in what is now Northern Cape Province. Two 
Peoples of mixed ancestry, the Bastaards (later called 
the Griqua) and the Orlams, developed from such com- 
munities. 

The discovery of diamonds in the Kimberley district in 
1869 led to disputes over land, In 1871, an arbitration 
court granted ownership of the diamond fields to a 
Griqua group led by Andries Waterboer. For protection 
from the Orange Free State, Waterboer asked the 
United Kingdom (UK) to annex a territory known as Gri- 
qualand West and it became part of the Cape Colony in 
1880. In the same year, the British businessman and 

statesman Cecil Rhodes formed the De Beers Mining 
Company, centred on the Kimberley diamond fields (see 
Rhodes, Cecil John). 

During the Second Anglo-Boer War (1899-1902), Kim- 
berley was besieged by Boer forces and major battles 
took place along the region's main railway line and at 
Magersfontein. During the 1900s, the descendants of 


the Khoisan and Griqua lost much of their land under 
South Africa's system of enforced ethnic separation 
known as apartheid (see Apartheid). 

Northern Cape remained a region of Cape Province 
until April 27, 1994, when it became one of nine new 
provinces on the first day of South Africa's first truly 
democratic election. The African National Congress 
(ANC) won a majority in the new provincial assembly, 
Manne Dipico of the ANC became Northern Cape's first 
provincial premier. 

See also Cape Province; Kimberley; South Africa. 
Northern development in Australia includes all 
land north of the South Australian border except for the 
sugar coast of Queensland. The region occupies 54 per 
cent of the area of Australia. But its population of 
250,000 is only 2 per cent of the Australian total. 

The region has few resources for developing agricul- 
ture. Nearly three-quarters of it is desert or semidesert. 
In such lands, carefully managed stock-grazing on large 
properties is the only safe form of farming. 

The monsoon climate means that there is an annual 
drought of from 6 to 10 months in all parts of the devel- 
opment. Even in those regions that receive more than 
600 millimetres of rain a year, only special crops that 
mature quickly can be grown. Otherwise, irrigation 
must be used. The region does, however, contain exten- 
sive mineral resources. 

In the 80 years before World War II ended in 1945, 
development of northern Australia had been extremely 
slow. It consisted mainly of extensive beef-cattle graz- 
ing, plus a few scattered mining centres. The threat of 
invasion by the Japanese during World War II gave rise 
to a demand by many Australians to improve road and 
air transport in the area and to develop these vast empty 
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Northern development (within the thick dashed line) concen 
the sparsely populated northern part of Australia. It excludes 
fairly developed sugar-growing area of coastal Queensland: 


lands. The development would improve security and 
make the region easier to defend. 

A number of large crop-farming ventures in northern 
Australia were attempted in the 1960's and 1970s. How- 
ever, all of these attempts failed. d 

During the 1960's and early 1970's, the discovery a 
development of several huge, rich mineral deposits" 
the northern region changed the pattern of develop- a 
ment dramatically. These mineral deposits include ir! 
ore in the Pilbara District and bauxite at Weipa an 
Gove. ‘ 

See also Northern Territory and Western Australia 
Northern Hemisphere. See Hemisphere. 


bolas is the capital and largest city of Northern Ireland. Done- 
gall Place, in the heart of Belfast, above, features an outdoor 
precinct lined with shops and offices. 


Northern Ireland 


Ere ora Ireland is the smallest of the four major 
i tical divisions that make up the United Kingdom of 
Se and Northern Ireland, often shortened to 
a i the United Kingdom (UK). The other divisions 
lind be ean the United Kingdom are England, Scot- 
Brit me ales, which are part of the island of Great 
a ain. Belfast is Northern Ireland's capital and largest 
ity, 
ea Ireland occupies the northeastern corner of 
land. Th of Ireland. It takes up about a sixth of the is- 
rest of ie independent Republic of Ireland occupies the 
User wi e island. Northern Ireland is often called Uister. 
1920 wher the name of a large province of Ireland until 
rest ofl ue Northern Ireland was separated from the 
nine ae and. The old province of Ulster consisted of 
Maln ei In 1922, six of these counties chose to re- 
State et the United Kingdom when the Irish Free 
though iti ormed. The six became Northern Ireland. Al- 
United Me is considered one of the countries forming the 
UK pro ‘ingdom, Northern Ireland is also often called a 
vince. 
Age has long divided the people of Northern Ire- 
majori o ma political, social, and cultural groups. The 
and thon Northern Ireland's people are Protestants, 
Kingdars as traditional ties to the rest of the United 
‘oman C early all the rest of the inhabitants are 
Public S holic as are most of the people in the Re- 
Want rr a to the south. In general, Protestants 
and Cath ate Ireland to remain in the United Kingdom, 
ic. The des ics want it to become part of the Irish Repub- 
amera ning epne between the two groups has 
ofviol es led to riots, bombings, and other outbreaks 
ence and terrorism, often called the troubles. 
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The landscape of Northern Ireland has many fertile, rolling 
plains inland and low mountains near the coast. The mountains 
slope down to a beach along part of the northern coast, above. 


This article tells about the people, geography, econ- 
omy, and history of Northern Ireland. For a discussion of 
the United Kingdom as a whole and of Northern Ire- 
land's relation to the other political divisions, see United 
Kingdom. For information on the Republic of Ireland, 
see Ireland. 

Government 


Northern Ireland is part of the United Kingdom, a 
constitutional monarchy. Queen Elizabeth Il is the head 
of state, but a Cabinet of government officials called 
ministers actually rules the UK. The prime minister is the 
chief ruling official. Parliament makes the laws of the 
United Kingdom. Parliament includes the House of Com- 
mons and the House of Lords. Northern Ireland elects 17 
members of the House of Commons. Most members of 
the House of Lords are nobles who inherit their seats. 
Other members of the lords include people who are ap- 
pointed for their service to the United Kingdom. For 


Facts in brief about Northern Ireland 


Capital: Belfast. 

Official language: English. 

Area: 14,144 km’, Greatest distances— 
south, 137 km. Coastline—531 km. 

Elevation: HighestSlieve Donard, 852 m above sea level. Low- 


est—The Marsh, near Downpatrick, 0.4 m below sea level. 

Population: Estimated 1996 population—1,642,000; density, 116 
people per km? distribution, 70 per cent urban, 30 per cent 
rural. 1997 census—1,578,000. Estimated 2001 population— 
1,667,000. 

Chief products: Agricul 
sheep, milk, potatoes. 
chemicals, computer chips, 
chinery, processed foods, ships. 

Money: Currency unit-pound sterling. One pound = 100 


pence. 


east-west, 179 km; north- 


Jture—cattle, chickens; €995, pigs, 
‘Manufacturing—aircratt, car parts, 
Irish linen and other textiles, ma- 
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more information on the UK government, see United 
Kingdom, Government of the. 

Central government. Until 1972, Northern Ireland 
was the only British country with its own governor, par- 
liament, prime minister, and cabinet. The governor 
served as the official head of state, but the prime minis- 
ter and cabinet actually held most of the governing 
power. Northern Ireland's two-house Parliament han- 
dled such matters as maintaining law and order, admin- 
istering the educational system, and regulating com- 
merce and agriculture. Certain other powers, such as 
levying income taxes and maintaining armed forces, 
were reserved for the Parliament of the UK. Throughout 
the history of Northern Ireland, the Unionist Party, a 
Protestant group, controlled the government. 

During the late 1960's and early 1970's, disagreements 
between Catholics and Protestants in Northern Ireland 
erupted in violent disorders. The Catholics demanded 
various reforms, including more political power. The 
continuing conflict led the UK government to suspend 
Northern Ireland's government in March 1972, and to 
establish direct rule over the country. The UK govern- 
ment appointed a Secretary of State for Northern Ire- 
land to take over executive and legislative powers. 

In 1973, agreement was reached on a new govern- 


Northern Ireland's flag and coat of arms have a six-pointed 
star and the ancient Ulster symbol of a red hand. The star and 
hand appear over the St. George's cross of the English flag. 
Northern Ireland's flag and coat of arms ceased to be official 
symbols after the UK took direct control of the country's govern- 
ment in 1972. The flag is often flown by private citizens, but the 
official flag has always been the British Union Flag. 


West Longitude 10° 


Northern Ireland occupies about a sixth of the island of Ire- 
land. It is part of the United Kingdom. 


ment in which Catholics and Protestants shared power, 
The new government included a 78-member legislature, 
called the Northern Ireland Assembly, and a 15-member 
executive council made up of Catholic and Protestant as- 
sembly members. Legislative elections were held in 
June 1973. The period of direct rule by the government 
of the United Kingdom ended on Jan. 1, 1974, when the 
new executive council took office. Brian Faulkner, who 
had been prime minister before the British take-over, 
became head of the council. 

But Catholic and Protestant extremist groups opposed 
the power-sharing government. Terrorism by the pro- 
Catholic Irish Republican Army (IRA) and by Protestant 
groups took place. In May 1974, Protestants led a gen- 
eral strike that severely disrupted the economy of 
Northern Ireland. The strike led to the resignation of the 
executive council. The UK then suspended the Northern 


Local government districts in Northern Ireland 


District Places contained’ 

Antrim Antrim, Crumlin, Parkgate, Randalstown 
Ards Ballywalter, Comber, Donaghadee, Kircubbin, 
Newtownards, Portaferry 

Armagh Armagh, Keady, Markethill, Middletown, 
Tandragee 

Ballymena Ahogill, Ballymena, Broughshane, Newtown 
Crommelin, Portglenone 

Ballymoney Ballymoney, Dunloy, Rasharkin 

Banbridge Banbridge, Katesbridge, Loughbrickland 

Belfast Belfast (city), Legoniel 

Carrickfergus Carrickfergus, Whitehead 

Castlereaght Carryduff, Dundonald 

Coleraine Coleraine, Downhill, Garvagh, Kilrea, 
Macosquin, Portrush, Portstewart, Ringsend 

Cookstown Ballyronan, Cookstown, Moneymore, 
Pomeroy, Stewartstown 

Craigavon Lurgan, Portadown 

Derry Eglinton, Derry, Newbuildings 

Down Ardglass, Ballynahinch, Clough, Crossgar, 
Downpatrick, Killyleagh, Newcastle, 
Strangford 

Dungannon Augher, Aughnacloy, Ballygawley, Benburb, 
Caledon, Clogher, Coalisland, Donaghmore, 
Dungannon, Fivemiletown, Moy 

Fermanagh Ballinamallard, Belcoo, Brookeborough, 
Drumeard, Enniskillen, Garrison, Irvinestow" 
Kesh, Kinawley, Letterbreen, Lisnaskea, 
Maguiresbridge, Newtownbutler, Rosslea 
Tempo 

Larne Carncastle, Carnlough, Glenarm, Larne 

Limavady Dungiven, Feeny, Limavady 

Lisburn Ballinderry Upper, Dunmurry, Glenavy, 
Hillsborough, Lisburn, Moira 

Magherafelt — Draperstown, Maghera, Magherafelt, 
Swatragh, Tobermore il 

Moyle Armoy, Ballycastle, Bushmill, Cushendal 
Cushendun ilkeel, 

Newry and Crossmaglen, Cullyhanna, Hilltown, Kilkee! 

Mourne Newry, Newtownhamilton, Rathfriland, 


Rostrevor, Warrenpoint 
Newtownabbey Ballyclare, Ballynure, Glengormley, 
Newtownabbey 


North Down Bangor, Groomsport, Holywood 

Omagh Beragh, Creggan, Dromore, Drumquin, 
Fintona, Garvaghy, Mountfield, Omagh 
Trillick 

Strabane Castlederg, Killeter, Newtownstewart, 


Plumbridge, Sion Mills, Strabane 


ts concerned 


“Names printed in italics are those of the administrative centres for the district 
‘District council offices are in Belfast. 
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Ireland Assembly and once again imposed direct rule 
over the country. Violence continued in Northern Ire- 
land in the 1980s. 

In 1982, Britain adopted the Northern Ireland Bill, 
which provided for a step toward the resumption of 
local control in Northern Ireland. Under the bill, voters 
elected a new 78-member Northern Ireland Assembly. 
Protestants won a majority of the seats. Catholic leaders 
claimed the assembly would not help their cause, and 
Catholic members boycotted meetings. Members of the 
largest Protestant party, the Ulster Unionist Party, also 
refused to attend. In 1984, the Ulster Unionist Party 
ended its boycott and rejoined the assembly. But the as- 
sembly failed to solve the problems between the Catho- 
lics and Protestants. Britain dissolved it in 1986. 

In 1985, the United Kingdom and the Republic of Ire- 
land signed a pact called the Anglo-Irish Agreement that 
established an advisory conference for Northern Ire- 
land. The conference, consisting of officials of Ireland 
and the United Kingdom, gave the Irish Republic an ad- 
visory role, but no direct powers, in Northern Ireland's 
government. The agreement was opposed by the Prot- 
estant majority in Northern Ireland and by the Irish Re- 
publican Army, a militant pro-Catholic group. 

The chief administrative official of Northern Ireland is 
the secretary of state for Northern Ireland, who is ap- 
pointed by the British prime minister and is a member 
of the Cabinet. The secretary heads the Northern Ireland 
Office, which administers Northern Ireland through sev- 
eral departments in Belfast and Bangor. 

The courts, The Supreme Court of Judicature is 
Northern Ireland's highest court. It consists of a chief 
justice and six associate justices. The British monarch 
appoints the justices on the advice of the British govern- 
ment. Other courts include the Court of Criminal Appeal 
and county and civil courts. 

Local government. Northern Ireland is divided into 
26 districts. An elected council governs each district. 
Council members serve four-year terms. The district 
councils are responsible for such services as recreation, 
environmental protection, and refuse collection. 

People 

Population. For Northern Ireland's total population, 
see the Facts in brief table with this article. About two- 
thirds of the people live in urban areas. The largest cit- 
ies are Belfast and Londonderry. 

Ancestry. A majority of the people who live in North- 
ern Ireland are descended from English and Scottish 
settlers who arrived there since the 1600s. Most of the 
rest trace their ancestry to the earlier Celtic, Viking, and 
Norman settlers of the island of Ireland, 

Language. English is the official language of North- 
ern Ireland, and all the people there speak it. The Irish 
language, a form of Gaelic once used throughout Ire- 
land, is taught to children in Roman Catholic schools 
and in some Protestant schools. 


Way of life 


Most people in Northern Ireland have a way of life 
similar to that of people in the rest of the United King- 
dom. Many people in Northern Ireland relax in the eve- 
ning by watching television. Films are also Popular. As 
in the rest of the United Kingdom, pubs (public houses) 


i 


are an important part of the social lives of many people _ | 
in Northern Ireland. People gather in pubs to drink beer 
and other beverages, eat sandwiches, talk with friends, 
and listen to music. t 

Many Protestant men belong to an organization | 
called the Orange Order and are known as Orangemen. 
The Orangemen hold parades every July 12. The parades 
celebrate the victory of King William III, a Protestant, 
over King James II, a Roman Catholic, in the Battle of the 
Boyne in 1690. The “Twelfth” is a public holiday in North: 
ern Ireland. A similar association of Roman Catholics, 
the Ancient Order of Hibernians, holds parades on Au~ 
gust 15 and sometimes on March 17. August 15 is the 
Roman Catholic Feast of the Assumption of the Virgin 
Mary. March 17 is St. Patrick's Day. Saint Patrick is the 
patron saint of Ireland. 

City life and rural life. About two-thirds of the peo- 
ple of Northern Ireland live in urban areas. Many live in 
or near the cities of Belfast and Londonderry, which is 
also called Derry. Bloody rioting and numerous acts of 
terrorism have disrupted life in Belfast and Londondeny 
since the 1960's. However, British government aid has 
helped make the cities modern—and more peaceful- ~ 
urban centres. In Belfast, for example, new hotels, of — 
fices, and shopping precincts have been built, and ex 
tensive home-building projects have eased the worst 
housing problems. y 

About a third of the people of Northern Ireland live in 
rural areas. Most of them earn their living by farming. 

Food and drink. The people of Northern Ireland 
enjoy simple meals of meat, potatoes, vegetables, and 
bread. They also eat large amounts of poultry, eggs, 
dairy products, and fish. Tea is the most popular drinkin 
Northern Ireland. A favourite alcoholic beverage is beent 

Recreation. Northern Ireland's most popular organ 
ized sport is soccer, Other popular sports in Northern — 
Ireland include cricket; Gaelic football, which resembles — 
soccer; handball; hurling and camogie, which are someta 
what similar to hockey; and Rugby Union. Many people i 
in Northern Ireland enjoy boating, fishing, golf, and 
swimming. 

Education in Northern Ireland is supervised by the 
Department of Education for Northern Ireland and by 
five area education boards. All children in Northern Ire- 
land from age 4 to 16 are required to attend school. 
Nearly all of them go to schools supported by public y 
funds. Children attend a primary school from age 4 t0 
11. Some then attend a secondary school, which pro- 
vides general and vocational education, or a grammar 
school, which prepares students for higher education: 
Others attend a comprehensive school, which provides 
both secondary and grammar school courses. Catholics 
operate their own schools, so education in Northern ie 
land is largely segregated along religious lines. How? 4 
ever, some integrated schools have been establishe by 
Catholic and Protestant parents who are concerned 
about the continued segregation. 

There are two universities in Northern Ireland. They 
are the Queen's University of Belfast and the Universit) 
of Ulster, which has branches in Belfast, Coleraine, JO" 
danstown, and Londonderry. hem 

Religion. About two-thirds of the people of North® t 
Ireland are Protestants. Most of the rest are Roman 
olics. The Church of Ireland and the Presbyterian 


Physical map of Northern Ireland 

Alarge plateau about 150 metres above sea level covers most of 
Northern Ireland. The surface is lower near the centre around 
Lough Neagh, the largest lake in the British Isles. The land rises 
gently in the mountains surrounding the plateau. 
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irch are the largest Protestant churches. The Church 
ate a ong to the Anglican Communion, which 
4 cludes the Church of England and the Episcopal 
A in the United States. 
nigra most famous cultural event in Northern Ire- 
he i international arts festival hosted each Novem- 
tise e Queen's University of Belfast. This festival fea- 
Sr ae performances, dramatic productions, art 
The ui ms, lectures, and other events. 
both of Bol Orchestra and Opera Northern Ireland, 
dition ie ich perform in Belfast, are well known. In ad- 
P ie individuals from Northern Ireland have 
clude earo ona reputations in music. They in- 
Douglas. ist James Galway and the pianist Barry 
ae Ireland is also known for talented writers. 
leat Aid of Seamus Heaney and John Hewitt, the nov- 
tacea a Moore, and the plays of Brian Friel have at- 
any readers. 


Land 


ey mela Ireland occupies the northeastern corner of 
On the s of Ireland. It covers 14,144 square kilometres. 
Ireland rs and west, it is bordered by the Republic of 
Chatinel ich occupies the rest of the island. The North 
the aa tests Northern Ireland from Scotland to 
omens ta The closest point in Scotland lies only 21 
rates North rom Northern Ireland. The Irish Sea sepa- 

U morei ern Ireland from England to the southeast. 

of North information about the geography and climate 
United ting ireland, see Land and Climate sections of 

ed Kingdom. 
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Counties and county boroughs in Northern Ireland 
Name 


Counties 
Antrim 


Populationt Current industries 


Area 
(sq. km) and products” 


2,845 353,417 Building materials, ciga- 
rettes, clothing, engi- 
neering, meat products, 
paper, poultry, telecom- 
munications goods, tex- 
tiles. 

Carpets, clothing, dairy 
foods, electrical goods, 
forklift trucks, meat 
products, paper goods, 
rubber goods, textiles. 
Carpets, clothing, dairy 
products, engineering, 
fish, meat products, 
shoes, textiles. 

China, dairy products, 
meat products, plastic 
mouldings, yarn. 

Casual clothing, dairy 
products, electrical engi- 
neering, knitwear, meat 
products, shirts, textiles. 
Building materials, cloth- 
ing, dairy products, 
glassware, hosiery, meat 
products, textiles, 


1,266 131441 


2465 311,266 


1,851 49,902 


2,074 130,556 


3,265 137,997 


358,991 Baking, brewing, car- 
pets, cement, clothing, 
dairy products, engi- 
neering, fertilizers, print- 
ing, shipbuilding, textile 
machinery, textiles. 
Casual clothing, shirts, 
light engineering. 


Londonderry 9 51617 


“Counties and county boroughs were replaced by districts Jn 1973. Since then, counties have ex- 


{sted only in postal addresses. 
‘Source: Regis estimates for 1971. Later figures for these areas not available. 


Source: Industrial Development Board for Northern Ireland, 1987, 


Surface features. Northern Ireland is a land of roll- 
ing plains and low mountains, The plains, which cover 
the central part of the country, include fertile fields and 
pasturelands. The mountains, which are near the coast, 
have many deep, scenic valleys. In some areas, the 
plains reach to the coast. 

The highest peak in Northern Ireland, 852-metre 
Slieve Donard, rises in the Mourne Mountains near the 
southeast coast. Other mountain ranges include the 
Sperrin Mountains in the northwest and the Mountains 
of Antrim in the northeast. 

Lakes, rivers, and bays. Northern Ireland has many 
smooth, clear lakes called /oughs. Lough Neagh, near 
the centre of the country, covers 396 square kilometres 


and is the largest lake in the British Isles (see Lough 


Neagh). 
The largest river in Northern Ireland is the River Bann. 


The Bann actually is two rivers. The Upper Bann, which 
is 76.4 kilometres long, begins in the Mourne Moun- 
tains and flows northwestward into the southern end of 
Lough Neagh. The Lower Bann begins at the northern 
end of the lake and flows north 61 kilometres into the 
Atlantic Ocean. Many small, winding rivers empty into 


the Bann. 
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Industries in Northern Ireland draw on modern technology. In some factories, such as the one 
on the left, large machines spin fabrics from man-made elastic fibre. In a modern Ulster electron- 
ics factory, a technician visually checks a circuit board. 


Several large bays, which are also called loughs, cut 
into the coast. Lough Foyle and Belfast Lough provide 
excellent harbours for Londonderry and Belfast. 


Economy 


Service industries are the leading employers in 
Northern Ireland. Major service industries there include 
education, government services, and health care, 

Manufacturing. One of Northern Ireland's most fa- 
mous manufactured products is Irish linen, which is 
known for its excellent quality. Most linen mills are near 
Belfast and Londonderry. Other mills in Northern Ire- 
land produce woollen and cotton textiles and synthetic 
fibres. Beautiful pottery and hand-cut crystal are also 
made in Northern Ireland, The village of Belleek in the 
district of Fermanagh is famous for its delicate china. 

Shipyards in the Belfast area have built many war- 
ships, ocean liners, and tankers, Aircraft plants in the 
area make commercial and military planes. Other prod- 
ucts manufactured in Northern Ireland include car parts, 
chemicals, computer chips, processed foods, and video- 
cassette recorders, 

Agriculture and fishing. Cattle, chickens, eggs, 
pigs, milk, potatoes, and sheep are among Northern Ire- 
land's most important agricultural products. Much bar- 
ley and hay are grown for animal feed. Other farm prod- 
ucts include butter, cheese, mushrooms, and turnips. 
Orchards in the district of Armagh produce apples, 
pears, and plums. 

The fishing fleet of Northern Ireland brings in large 
catches of cod, herring, mackerel, shrimp, and whiting, 
mainly from the Irish Sea. Salmon and trout are netted in 
the rivers Foyle and Bann. 

Transportation and communication. An excellent 
road system crisscrosses Northern Ireland. A govern- 
ment-operated railway system links Belfast and London- 


derry with each other, with Portadown and Bangor in 
Northern Ireland, and with Dublin in the Irish Republic. 
Large amounts of freight pass through the seaports of 
Belfast, Coleraine, Larne, Londonderry, and Warren- 
point. Regular passenger ferry service connects Belfast 
and Larne with cities in western Scotland. Belfast Inter- 
national Airport is the only airport in Northern Ireland 
that handles international flights. 

Northern Ireland has three daily newspapers, all bey, 
lished in Belfast. They are the Belfast Telegraph, the Iris 
News, and the News Letter. Two British Broadcasting 
Corporation television channels and two independent 
channels serve Northern Ireland. 


History 


This section deals mainly with events in the history 0! 
Northern Ireland from Protestant settlement in the be 
gion in the 1600s to recent political deyslopmely, ol 
information on the early history of the island of Ireland, 
see Ireland, History of. of 

Protestant settlement. In 1541, King Henry Va 
England became king of Ireland. The Reformation oa 
ing which Henry changed England from a eae Eng: 
lic to a Protestant nation, had little effect on Irelan i 
lish rule there was ineffective, and most Irish people 
remained Catholics. Eng 

In 1607, local Irish chieftains who opposed the Eng 
lish fled from Ulster, a large province in northern ia 
land. King James | of England then gave the chieftai was 
land to English and Scottish Protestants. This ar in 
partly responsible for the Protestant majority foun 
Northern Ireland today. blish 

In the 1600s, two attempts were made to reestal t 
Catholic power in Ireland. The first was an uprisio ae 
began in 1641 and was not put down by English fo 
until 1653. 


f 


The second attempt was made under James Il, a Cath- 
olic who became king of England in 1685. Many English 
people were unhappy with James's policies and feared 
thata Catholic succession to the throne would be estab- 
lished. In 1688, the English invited William of Orange, a 
Protestant, to invade England with Dutch forces. James 
fled, and William of Orange was crowned as King Wil- 
liam IIl in 1689. Meanwhile, James went to France and 
then to Ireland, where he organized an army to fight 
lam; But James was defeated by William in the Battle 
aig Boyne in 1690. After the battle, Anglican Protes- 

i Fy owned most of the land in Ireland, controlled Ire- 
land's Parliament, and restricted the rights of Catholics 
and Presbyterian Protestants alike. 
cet with Britain. In 1801, the Act of Union took ef- 
rt ee red the Irish Parliament and created 
ite ay Kingdom of Great Britain and Ireland. During 
a S, the standard of living in northern Ireland 
‘ene manufacturing flourished. But southern Ireland, 
dind stil patho oo lived, had a low living stan- 
B aiio qual distribution of land and a growing 
In 1886, the British Liberal Party proposed a plan f 
posed a plan for 
eal called home rule. Under this plan, Ireland would 
a8 red part of the United Kingdom, but it would 
Paes its own parliament for domestic affairs. Ulster 
one who feared that such a parliament would be 
thes lic, opposed the plan. The plan was defeated in 
ritish Parliament. 
een of Ireland. By the early 1900s, most 
Rene olics favoured complete independence from 
cae ut most of the Protestants in Ulster opposed in- 
fie eta, because they did not want to be a minority 
British elle country. In 1919, 73 Irish members of the 
Rina arliament met in Dublin and declared all Ireland 
Peco state. Guerrilla warfare then broke out 
in ce Irish rebels and British forces. 
ina. the British Parliament passed the Government 
political Act. This act divided Ireland into two separate 
ae, units and gave each some powers of self- 
Hae Be Ulster Protestants accepted the act, and the 
in Ulste lorthern Ireland was formed from six counties 
fian a But southern Catholics rejected the act and de- 
irish complete independence for a single, united 
republic. In 1921, southern leaders and the United 
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A demonstration in London- 
derry, /eft, marks the anniver- 
sary of one of a series of 
bloody incidents—often 
called the troubles—in North- 
ern Ireland's recent history. 
One of Northern Ireland's 
major problems is this ongo- 
ing, and sometimes deadly, 
political dispute between 
Roman Catholics and Protes- 
tants. 


Kingdom signed a treaty that created the Irish Free State 
from 23 southern counties and 3 counties of Ulster. In 
1937, the Irish Free State changed its name to Eire. In 
1949, Eire cut all ties with the United Kingdom and be- 
came the independent Republic of Ireland. 

Under the 1920 act, Northern Ireland was given its 
own governor, parliament, prime minister, and cabinet. 
The governor served as the official head of state, but the 
prime minister and cabinet held most of the power. 
Northern Ireland's two-house Parliament handled such 
matters as administering the educational system and 
regulating commerce and agriculture. Certain other 
powers, such as levying income taxes and maintaining 
armed forces, were reserved for the British Parliament. 
Throughout Northern Ireland's period of self-rule, the 
Unionist Party—which favoured continued union with 
the United Kingdom—controlled the government. 

Problems of division. Many Roman Catholics in 
Northern Ireland refused to accept the 1920 division of 
Ireland, and the new government made little effort to 
win their loyalty. In some areas where Catholics formed 
a majority, election districts were set up to ensure that 
Unionist minorities won control of local councils. 

The division of Ireland was also opposed by the Irish 
Free State and, later, by Eire and by the Republic of Ire- 
land. Beginning in 1921, armed groups crossed into 
Northern Ireland and attacked British government instal- 
lations. The raiders hoped to force the British to give up 
control of Northern Ireland. 

The civil rights movement. Catholics in Northern 
Ireland had long claimed that Protestants violated their 
civil rights and discriminated against them in jobs, hous- 
ing, and other areas. When the government tried to stop 
a civil rights demonstration in Londonderry in 1968, 
bloody riots broke out. Serious riots occurred again in 
1969 in Belfast and Londonderry. Troops were sent to 
Northern Ireland to restore order but failed to prevent 
hile, the pro-Catholic Irish Re- 
d other militant groups carried 


out bombings and other terrorist attacks. 
flict led the British government 


to suspend Northern Ireland's government in 1972 and 


to rule the regi i 
continued. In 1973 and 1982, the United Kingdom set up 


assemblies in Northern Irelan: 
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restore control over local affairs to the region. However, 
lack of cooperation between Protestants and Catholics 
led the British government to dissolve both assemblies. 

In 1985, the United Kingdom and the Republic of Ire- 
land signed the Anglo-Irish Agreement, which gave the 
government of the Irish Republic an advisory role in 
Northern Ireland's affairs. Both Unionists and the IRA 
strongly opposed the agreement. 

During the late 1980's and early 1990s, terrorist 
bombings intensified in Northern Ireland and in main- 
land Britain. The attacks also spread to continental Eu- 
rope, where British military personnel and their families 
were the main targets. These actions led to violent re- 
sponses by Protestant terrorist groups. 

In December 1993, a meeting was held between UK 
Prime Minister John Major and Ireland's Prime Minister 
Albert Reynolds. The meeting resulted in the Anglo-Irish 
Joint Declaration on Northern Ireland. The declaration 
stated that a unified Ireland would not be forced; Ire- 
land relinquishes all claims to the north; the UK has nei- 
ther economic nor territorial ambitions in the region; 
and Sinn Féin (the political wing of the IRA) could join 
peace negotiations if they renounced violence. 

In August 1994, the IRA announced a complete cessa- 
tion of violence. Loyalist paramilitaries also renounced 
violence in October 1994. Sinn Féin President Gerry 
Adams began talks with Albert Reynolds in September 
of that year, and met with UK government officials in De- 
cember. The talks raised hopes of peace in Northern Ire- 
ire See Ireland, History of; United Kingdom, History 
of the. 

Related articles in World Book include: 


Antrim Craigavon Londonderry 
Ards Derry Lough Neagh 
Armagh Down Magherafelt 
Ballymena Dungannon Moyle 
Ballymoney Fermanagh Newry and 
Banbridge Giant's Causeway Mourne 
Belfast Ireland Newtownabbey 
Boyne, Battle Irish Republican North Down 

of the Army (IRA) Omagh 
Carrickfergus Larne Patrick, Saint 
Castlereagh Limavady Strabane 
Coleraine Linen Ulster 
Cookstown Lisburn 
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IV. Land 
A. Surface features B. Lakes, rivers, and bays 

V. Economy 


A. Service industries D. Transportation and com- 


B. Manufacturing munication 
C. Agriculture and fishing Š 
VI. History 
Questions 


What are Northern Ireland's most important industries? 

What political party has controlled the government of Northern 
Ireland throughout most of the country’s history? Why was 
this party formed? 


What is Northern Ireland's chief manufactured product? 

Why is there a split between Protestants and Roman Catholics in 
Northern Ireland? 

What languages are spoken in Northern Ireland? 

What is Northern Ireland's most popular organized sport? 

What was the Government of Ireland Act? 

Why is agriculture important in Northern Ireland? 


Northern lights. See Aurora. 

Northern Mariana Islands, Commonwealth of 
the, is a chain of 16 islands in the Pacific Ocean. The is- 
lands are a commonwealth of the United States. They lie 
about 1,600 kilometres south of Japan and about 2,400 
kilometres east of the Philippines. The Northern Mari- 
anas extend about 543 kilometres from north to south 


-and cover about 477 square kilometres of land. They are 


part of a larger region in the Pacific Ocean called Micro- 
nesia. Together with Guam, the Northern Marianas 
make up the Mariana Islands. 

About 43,000 people live in the Northern Marianas, 
About 90 per cent of the population live on Saipan, the 
capital and largest island. Most of the rest of the people 
live on the islands of Tinian and Rota. 

In 1947, the United States began administering the 
Northern Marianas as part of the Trust Territory of the 
Pacific Islands. The Northern Marianas became a self- 
governing commonwealth of the United States in 1986. 
The commonwealth government handles the common: 
wealth’s internal affairs. The United States is responsible 
for defence and foreign affairs. Island residents are US. 
citizens, but they cannot vote in presidential elections. 

Government. A governor heads the commonwealth 
government. The governor is assisted by a lieutenant 
governor. The voters elect both these officials to four- 
year terms. A two-house legislature makes the common: 
wealth’s laws. The Senate has 9 members and the House 
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of Representatives has 18 members. Members are 
elected to two-year terms. 

. About one-third of the people of the North- 
em Marianas are Chamorros. Their ancestors had begun 
settling on the islands by about 1500 B.C. Another main 
group is the Carolinians, whose ancestors began to set- 
tle on Saipan around 1815 after typhoons destroyed 
their homes in southern Micronesia. Foreign workers 
account for over half the population. Filipinos make up 
the largest group of these workers. 

At home, the Chamorros speak Chamorro and the 
Carolinians speak Carolinian. But English is also widely 
spoken in the Northern Marianas, particularly among 
young people. Many older people speak conversational 
Japanese. The majority of the people are Roman Catho- 
lics. However, a large number of islanders also hold be- 
liefs and observe taboos (forbidden actions) from local 
religions. 

Children from 6 to 16 years of age must attend school. 
English is the main language of instruction. 

Many houses on the islands are made of wood or ce- 
ment block with sheet metal roofs. Modern apartment 
buildings have been built on Saipan. 

Land and climate. The Northern Marianas are 
formed by the peaks of a huge undersea mountain 
range. The range rises more than 9.5 kilometres off the 
bottom of the Mariana Trench, the deepest known spot 
inthe world’s oceans. The northern islands are covered 
With volcanic rock. Seven of them—Alamagan, Anatahan, 
Agrihan, Farallon de Pajaros, Guguan, Sarigan, and 
Pagan—still have active volcanoes. Limestone terraces 
cover volcanic rock on the southern islands. The Maug 
Islands, a cluster of three islands, are sometimes 
counted as one island. The Northern Marianas have an 
average year-round temperature of about 29 °C and an 
average annual rainfall of about 213 centimetres. 

Economy. The government is the major employer in 
the Northern Marianas. Tourism is the most important 
economic activity. The garment industry is the only sig- 
nificant manufacturing activity. Imports far outnumber 
exports, More than half of the work force are foreigners. 
Most garment workers are Chinese or Thai. 

i ry. The ancestors of the present-day Chamorros 
mg begun living on the Northern Marianas by about 
00B.C. In A.D. 1521, Ferdinand Magellan, a Portu- 
guese explorer in the service of Spain, discovered Rota 
a Guam. Spain claimed the islands in 1565. But Spain 
id not begin ruling them until 1668, after Spanish Jesu: 
established a missionary settlement on Guam. 
i At the end of the Spanish-American War in 1898, 
pain turned Guam over to the United States. The next 
Year, Spain sold the Northern Marianas to Germany: 
Peay ruled the Northern Marianas until the Japa- 
Si seized them at the beginning of World War | in 

4. After the war ended in 1918, a mandate from the 
£ague of Nations gave Japan control of the islands. 

The United States gained control of the Northern 

rianas in 1944, during World War II. In 1947, the 

hited States began administering the islands as part of 
United Nations Trust Territory of the Pacific Islands. 
An Northern Marianas became a self-governing US. 
Mmonwealth on Nov. 3, 1986. 
o ee also Pacific Islands; Saipan. 
rthern pike. See Pike. 
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Northern Province is a province in the northern- 
most part of South Africa. It shares country borders with 
Botswana, Zimbabwe, and Mozambique and provincial 
borders with North West, Gauteng, and Eastern Trans- 
vaal. The province came into being on April 27, 1994 as 
Northern Transvaal. In 1995 it changed its name to 
Northern Province. The main cities and towns are Piet- 
ersburg, Seshego, Namakgale, and Mahwelereng. 

People. For Northern Province’s total population, see 
the Facts in brief table with this article. Women outnum- 
ber men because many men have migrated to other 
parts of South Africa in search of work. The province 
has a high proportion of young people, and over 50 per 
cent of the population are younger than 14 years of age. 
More than 85 per cent of the people live in rural areas. 
The most commonly spoken languages are North Sotho, 
Shangaan, Venda, Afrikaans, and Tswana. About 97 per 
cent of the people of Northern Province are of African 
descent. 

Government. Pietersburg is the provincial capital of 
Northern Province. The province has 20 seats in the Na- 
tional Assembly and a 40-seat Provincial Legislature of 
elected representatives. A provincial premier heads a 
Cabinet of ministers who carry out the functions of the 
regional government. 

Economy. The economy of Northern Province is 
based largely on agriculture and mining. 

About one third of the province's farmers are subsist- 
ence farmers, growing food to meet their own needs. 
The main commercial farm products are citrus fruit, cof- 
fee, cotton, grapes, maize, peanuts, sisal, sorghum, sub- 
tropical fruit, tea, tobacco, tomatoes, and wheat. Zebed- 
iela, south of Pietersburg, is the world's largest citrus 
estate. Forestry is an important activity in the eastern 
parts of the province. l 

Minerals mined in Northern Province include anti- 
mony, asbestos, chrome, coal, copper, diamonds, fluor- 
spar, graphite, iron ore, manganese, nickel, phosphates, 
silver, tin, uranium, and vanadium. 

Most manufacturing in Northern Province is linked to 
mining and agriculture. Metal smelting, cotton ginning, 
citrus packing, peanut butter making, and tobacco proc- 
essing are important activities. 

Land. Most of the western and central parts of North- 


i Africa's nine provinces. It 
rthern Province is one of South Afric ; 
ae country borders with Botswana, Zimbabwe, and Mozam 


bique. 
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Facts in brief about Northern Province 


Population: 7994 estimate—5,120,600. 

Largest cities and towns: Seshego, Pietersburg, Namakgale, 
Mahwolereng. 

Area: 119,606 km? 

Languages: North Sotho, Shangaan, Venda, Afrikaans, Tswana. 
Thohoyandon, Messina, Phalaborwa-Lulekani. ; 

Chief products: Agricu/ture—citrus fruit, cotton, maize, _ 
groundnuts, tobacco, tomatoes, and wheat. Manufacturing— 
citrus packing, cotton ginning, metal smelting, and peanut 
butter. Mining—antimony, asbestos, chromium, copper, iron 
ore, magnetite, manganese, nickel, uranium, and vanadium. 


ern Province lie on the middleveld (midlands), at an av- 
erage height of 1,200 metres above sea level. Scrub veg- 
etation called bushveld covers much of the region, with 
wooded areas and grasslands occurring in some places. 
The eastern edge of the province lies in the /owveld 
(lowlands) at an altitude of about 500 metres. 

Northern Province's main mountain ranges are the 
Soutpansberg in the north (1,747 metres), the Waterberg 
in the south (2,088 metres), and the Transvaal Drakens- 
berg in the southeast (2,000 metres). 

Rivers and lakes. The province is drained by several 
tributaries of the Limpopo River. Lake Fundudzi in the 
Soutpansberg is South Africa's only natural lake. 

Climate. The climate of Northern Province is influ- 
enced by altitude. The middleveld and higher lying re- 
gions have a temperate climate with warm, moist sum- 
mers and cool, dry winters. Rainfall decreases steadily 
from east to west. The province is prone to drought, es- 
pecially in the western and northern regions. See South 
Africa (maps: Precipitation, Temperature). 

History. Archaeologists have discovered evidence of 
early human habitation in Northern Province, dating 
from thousands of years ago. The ancestors of today's 
Venda people crossed the Limpopo River from the 
north in the 1300s and established stone-walled settle- 
ments in the Soutpansberg. The Pedi (North Sotho) and 
other farming communities settled in other Parts of 
what is now Northern Province. 

Afrikaans-speaking farmers of European descent, 
known as Boers, first entered the region in the 1830s. 
The Pedi, under Sekhukhune, successfully resisted Boer 
incursions but were defeated by the British army in 
1877. 

The South African Republic (ZAR) of the Boers 
launched military campaigns against the Venda during 
the late 1800's. By 1898, the Venda had been subjugated. 
During the 1900's, many black Africans in Northern Prov- 
ince were forced into tribal reserves that later became 
the homelands of Venda, Lebowa, and Gazankulu. 

Northern Province remained a region of Transvaal 
until April 27, 1994, when it became Northern Transvaal, 
one of nine new provinces on the first day of South Afri- 
ca's first truly democratic election. In 1995, Northern 

Transvaal changed its name to Northern Province. 
Venda, Lebowa, and Gazankulu were incorporated into 
the new province. The African National Congress (ANC) 
won a large majority in the Provincial Legislature. 
Ngoako Ramatlhodi of the ANC became Northern Prov- 
ince’s first provincial premier. 

See also Kruger National Park; Pietersburg; South 
Africa. 
Northern Rhodesia. See Zambia. 


Devil's Marbles are a strange collection of giant rocks bal- 
anced one on top of another just south of Tennant Creek. 


The Olgas, huge rocks not far from Ayers Rock, are espoo 
colourful because they consist of more than one type of roci 


Northern Territory occupies almost a sixth of the 
Australian continent. It covers a huge area of the coun 
trys north and centre. It is bordered by the Arafura and 
Timor seas, Queensland, South Australia, and Westem 
Australia. The territory, which is sometimes called Out 
back Australia, is known for its scenery and its minera 
wealth. ith 

About four-fifths of the Northern Territory lies within 
the Torrid Zone, north of the Tropic of Capricorn. The 
territory is roughly divided into two parts. The northem 
part, known as The Top End, receives heavy rainfall for 
three to five months of the year. The southern area, i 
known as The Centre, has low rainfall and no permane! 
rivers. 


Government 


The Northern Territory is a territory of the con 
wealth of Australia. It was granted self-government 0 P 
July 1, 1978, by the Northern Territory (Self-Governmtis 
Act. As the territory's constitution, this act has made 
sible the establishment of a government of the No 
Territory. The territory's ministers and public servan 
hold executive and administrative responsibility n e 
most functions performed by state governments in 
six states of Australia. 

The Northern Territory Self-Government Act p ad 
for the appointment by the governor general ofan the 
ministrator, charged with the duty of administering jes 
government of the territory. The administrator occ 
a role that is becoming increasingly similar to that a 
State governor. The act also provides for a Legislati 


rovides 
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Assembly, which consists of 25 members elected every 
four years. 

Ministers are chosen from the party with the largest 
number of members elected to the assembly. The ad- 
ministrator officially appoints these ministers to specific 
portfolios (duties). The ministers form an Executive 
Council to advise the administrator in relation to matters 
inwhich the ministers have executive authority. The ad- 
ministrator makes regulations on the advice of the Exec- 
utive Council. Proposed laws passed by the Legislative 
Assembly are presented to the administrator for assent. 

Inthe federal Parliament, in Canberra, the Northern 
kay is represented by two senators and one mem- 

er of the House of Representatives. All three have full 
voting and representational rights. 
ee government, larger cities such as Darwin, 
ae Renge, Katherine, Tennant Creek, Jabiru, Palmer- 
Fr nee Shire have fully elected local govern- 
i odies. In other centres, local government func- 
: ns are carried out by the government of the Northern 
erritory. 


People 


e Nortier Territory's total population, see the 
Northe rief table with this article. The people in the 
Meot i Territory, and particularly in Darwin, make up 
Darwin’ e most cosmopolitan populations in Australia. 
Italians population includes a large number of Greeks, 
rope D ermans, French, and other people from Eu- 
lis ‘arwin's Asian population includes Chinese, Ma- 
eo Filipinos, and Vietnamese. 
Brot 29,000 Aborigines live in the territory, and the 
iginal population is increasing. About two-thirds of 


Fi 
acts in brief about the Northern Territory 


Administrative centre: Darwin. 

eE: Darwin, Jabiru, Palmerston, Alice Springs, Kather- 

rea: | Cred Tennant Creek. 

opulati 200 square kilometres. 

ni tT pak 175,253. 

Pe ae Red kangaroo. 

loral femme Wedge-tailed eagle. 
Chief prod lem: Sturt's desert rose. 
ghum, r ucts: Agriculture—beef cattle, buffalo, maize, sor- 
ite, cor ‘ockmelons. Fishing—prawns. Mining—alumina, baux- 
ing Aue iron, gold, manganese, tin, uranium. Manufactur- 

Processing—beef, buffalo, prawns. 
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Northern Territory coat of arms 


Symbols of the Northern Territory. The coat of arms shows 
the territory's faunal (animal) emblems, the red kangaroo and the 
wedge-tailed eagle. The shield bears two Australian Aboriginal 
designs. A design used on a sacred carved object called a 
churinga appears on either side of a woman's figure from Arn- 
hem Land. The territory's flag includes the Southern Cross con- 
stellation, which occurs on the Australian national flag, and the 
territory's floral emblem, the Sturt’'s desert rose. The seven pet- 
als of the flower symbolize the six Australian states and the 
Northern Territory. The flag was first flown on July 1, 1978, to 
mark the granting of self-rule to the Northern Territory. 


Floral emblem 
(Sturt’s desert rose) 


e in communities or missions in re- 


the Aborigines liv 
mote areas. Some Aborigines are in major centres, most 


of them living under primitive conditions. 

Nearly half the people in the territory live in Darwin, 
the administrative centre and capital. About a third of 
the people in Darwin are directly employed by the 
Northern Territory government or by the few federal 
government departments represented in the territory. 


Education 


has more than 150 schools 


The Northern Territory 
st distances. The schools 


scattered unevenly over va 
have a total enrolment of more than 34,000 students. 


Nearly a third of the students are Aborigines, many of 
whom live in tribal areas. Schools in the territory range 
greatly in size, from urban high schools of up to 1,000 
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students to one-teacher schools on isolated properties 
and small Aboriginal communities. 

Most schools have been built in recent years. The : 
Northern Territory offers preschool education to all chil- 
dren aged 4 and older. Primary schools provide seven 
years of primary education, and high schools provide 
five years of secondary education. In their fifth year, 
most secondary students wishing to qualify for higher 
education take examinations set by the Senior Second- 
ary Assessment Board of South Australia. í 

The Northern Territory education system has special 
features designed to meet the unusual needs of a popu- 
lation widely scattered over a huge area. For example, 
two schools of the air, at Katherine and at Alice Springs, 
provide lessons by two-way radio and correspondence 
for children living in outback locations in the Northern 
Territory. These students are brought to the schools of 
the air from time to time for direct contact with their 
teachers and other students. 

A bilingual education programme allows Aboriginal 
children to be instructed primarily in their own lan- 
guages during the early years of schooling. As the 
students progress through school, English gradually 
becomes the main language of instruction. The pro- 
gramme started on an experimental basis in four 
schools in 1973. Today, it encompasses 14 different Ab- 
original languages and 16 schools, and caters for about 
half of the Northern Territory's tradition-oriented Ab- 
original students. 

The Northern Territory has several institutions that 
provide technical training, further education, and ad- 
vanced education courses. In 1989, the Darwin Institute 
of Technology merged with the University College of 
the Northern Territory to form the Northern Territory 
University. The university offers undergraduate degrees 
in arts, sciences, business, and economics, as well as di- 
ploma, certificate, and professional development short 
courses. It also has an Institute of Technical and Further 
Education. The university's two campuses are at Cas- 
uarina and Myilly Point. In Alice Springs, the Community 
College of Central Australia offers a variety of recre- 
ational, technical, and further education courses for the 
central Australian community. Both institutions provide 
tutorial support for students pursuing external courses 
from interstate tertiary institutions. 

The Katherine Rural College conducts a two-year, full- 
time certificate course in rural studies, plus a wide vari- 
ety of short-term courses. Batchelor College provides 

training for Aboriginal teachers and adult educators. It 
was the first college in Australia to be established spe- 
cifically for this purpose. The college also conducts a 
course in community management for Aborigines. Adult 
educators provide field education services to residents 
of isolated communities. 


Land 


Location and size. The Northern Territory occupies 
a vast area of central and northern Australia. It is bor- 
dered by Queensland, South Australia, and Western 
Australia. The territory measures 1,346,200 square kilo- 
metres in area. It measures 966 kilometres from east to 
west and 1,600 kilometres from north to south. 

Major islands off the coast are Groote Eylandt, in the 
Gulf of Carpentaria, and Bathurst and Melville islands, 
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just north of Darwin. Groote Eylandt is about 64 kilome 
tres long and 48 kilometres wide. The island has exten 
sive deposits of manganese. The ore of this metal is ; 
mined for export. Bathurst Island is about 72 kion 
long and 56 kilometres wide. Most of its inhabitarns 
Aborigines of the Tiwi tribe. There are also dozens 0 
other smaller islands, some of which are inhabited by 
Aborigines. ix of 
Land regions. The Northern Territory includes Dat 
the major land regions of Australia. They are (1) the 
win Region, to the northwest; (2) the Victoria River on 
Basin, south and west of the Darwin Region; (3) pri ast; 
Land, in the north; (4) the Gulf Country, to the northet 
(5) the Barkly Tableland, just south and west of the ig 
Country; and (6) the Central Desert Area, which cov 
the entire southern part of the territory. e itin 
The Darwin Region is important largely bec H 
cludes Darwin, the territory's capital. Nearly half tl a 
people in the territory live in Darwin. Rivers, lakes, i 
lush semiforest lands lie within easy reach of Darw 
inhabitants. The 
The Victoria River Basin is a subtropical area Sea. 
Victoria River flows north and west into the Ti in 
Its basin includes some of the finest cattle prope area, 
the Northern Territory. Many Aborigines live int 
but there are no major towns. Arafura 
Arnhem Land is bordered on the north by hes re 
Sea and on the east by the Gulf of Carpentaria. 
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The Victoria River Basin, a subtropical region, includes such 
cattle stations as Victoria River Downs, above. 


The Barkly Tableland is another major cattle- 
producing area of the Northern Territory. This broad 
plain is subject to extreme seasonal fluctuations in rain- 
fall. The wet season occurs in a hot period from Novem- 
ber to March. At this time, the landscape becomes quite 
green. The grass dies during the drier period, leaving 
bare earth between the tussocks. 

A long dry period occurs from April to October. Dur- 
ing this dry season, the tableland is covered by yellow, 
strawlike Mitchell grass, a perennial tussock grass of lit- 
tle nutritional value. 

The Central Desert Area includes two desert regions. 
The Simpson Desert in the southeast covers about 
51,800 square kilometres. The Tanami and Gibson de- 
serts, north and west of Alice Springs, extend westward 
and join the Great Sandy Desert of Western Australia. 
This region contains Ayers Rock. To the north, and be- 
tween these extremely dry areas, graziers are able to 
rear some cattle by taking advantage of subartesian 
water. 

Rivers, lakes, and wells. The northern third of the 
territory has many permanent rivers and creeks, But 
there are no permanent aboveground waters south of 
an area joining Halls Creek in Western Australia; Daly 
Waters in the Northern Territory, about 650 kilometres 
south of Darwin; and Mount Isa in Queensland. 

In addition to the Roper River, the Rose, Cox, Limmen, 
Bight, McArthur, Robinson, and Calvert rivers all flow to 


Central Australia includes the Barkly Tableland, an area of 
wide, open plains with large cattle stations. 
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the east into the Gulf of Carpentaria. The Northern te 
tory's coastal rivers account for 30 per cent of Austral 
total surface water flow. i 
There are no major rivers that flow continuously a 
the interior, the centre, or the south. The watercoupi 
marked as major rivers on many maps are actually te 
flood plains of rivers and creeks that flow only after P 
heavy rains. At all other times, the stream beds beco! 
a string of water holes or dry up completely. The E 
River is one of the best known of the central rivers 
cause Alice Springs is built on its banks. Usually te 
river bed is dry. The Finke, which vanishes undergo 
into the desert area near the border with South AUS 
tralia, is a well-known river in the south. The bane 
River Dam forms the territory's biggest reservoir. 
reservoir has a total surface area of about 44 square 
kilometres. d 
The Great Artesian Basin extends from Queensiff 
into only 10 per cent of the Northern Territory, alo el 
eastern boundary. Underground water can be pumi 
to the surface from other artesian basins. Water fro! 


The Macdonnell Ranges near Alice Springs have rich colours 
that inspired the Aboriginal artist Albert Namatjira. 


these wells enables farmers to raise cattle in the interior. 
Bores vary in depth from 15 metres in the Victoria River 
district to several hundred metres in the Alice Springs 
district, with an average depth of 50 metres. They supply 
essentially all water used for cattle in these districts and 
the Barkly Tableland. The Northern Territory contains 40 
per cent of Australia’s underground water. 


Climate 


The northwest monsoon greatly influences the cli- 
mate in most areas of the Northern Territory. The aver- 
age rainfall varies from 1,800 millimetres on the north 
coast to about 600 millimetres at Daly Waters, 300 milli- 
metres at Tennant Creek, 225 millimetres at Alice 
Springs, and only 127 millimetres around Finke on the 
South Australian border. The monsoon effect is most 
Pronounced in the northern third of the territory, which 
is known as the Top End. 

Cyclones form in the Timor and Arafura seas from the 
ees of November to April. Occasionally, one of 

ese cyclones brings storms to the areas around Dar- 
win, Arnhem Land, and the Gulf of Carpentaria. 
pia ecembien to April are hot and humid in Darwin, and 
i; soon winds bring almost continuous rain. During 

ese months, Darwin receives almost 90 per cent of its 
annual rainfall of 1,600 millimetres. 

a Temperatures in the monsoonal area vary with the 
et and dry seasons. The wet season extends from De- 
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cember to March or early April. During this season, the 
relative humidity often reaches more than 90 per cent. In 
the hottest months, the temperatures in the north range 
from about 26 to 36 °C. Even in the dry season, the tem- 
perature in this area rarely falls below 15 °C. At Alice 
Springs, temperatures fall as low as —7 °C in the winter 
months. In midsummer, November to March, the tem- 
perature can rise as high as 47 °C. Frosts often occur 
south of Tennant Creek. 


Economy 


Natural resources. The Northern Territory is rich in 
some natural resources. The territory has deposits of 
minerals and natural gas. 

Soils provide good grazing areas around the Gulf of 
Carpentaria in the McArthur River Basin and in the Vic- 
toria River area. The Barkly Tablelands and the Alice 
Springs district also have good grazing land. 

Water is plentiful in the northern third of the territory 
from permanent rivers and heavy rainfall. The centre 
and desert areas can draw water from underground 
sources. 

Vegetation patterns follow the rainfall areas. Panda- 
nus, coconut palms, mangrove swamps and forests, 
paperbarks, pines, and eucalypts grow in the coastal re- 
gions. Some tropical grasses in this area grow as high as 
3,5 metres during the wet season. The lushness of the 
north gives way to green savannah woodland. Still fur- 
ther south, timber thins out into semidesert or spinifex 
country. In the east, the elevated Barkly Tableland is a 
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Dust storms occur in dry inland areas of the territory. They re- 
duce visibility and make travelling difficult. 


huge tract of flat grassland. In the west, the Victoria 
River district supports grasses such as kangaroo, Mitch- 
ell, and Flinders. The hill country is covered with nut- 
wood trees, cabbage gums, bauhinia trees, and blood- 
woods, coolibahs, and other eucalypts. 

Wildlife is an important natural resource in the Top 
End because it attracts a growing number of tourists. 
Wildlife has continued to flourish in this area largely be- 
cause of the sparse population and lack of interference 
from human activities. 

Scientists have recorded more than 2,800 species 
(kinds) of plants. The territory has more than 350 species 
of birds and 100 species of mammals, including 40 mar- 
supials. More than 50 species of fish have been re- 
corded. There are many insects and more than 100 kinds 
of butterflies. Several of the world’s 26 species of croco- 
diles are found in the northern area. 

Mining is the territory's greatest source of wealth. 
Some of the world’s largest deposits of uranium, baux- 
ite, and manganese are located in the Northern Terri- 
tory. There are also deposits of oil and natural gas. 
Other important mineral deposits include gold and cop- 
per. 

Almost 50 per cent of the Northern Territory has been 
granted as Aboriginal land or is under Aboriginal land 
claim, These areas contain much of the land that is being 
mined, Aborigines who own or claim such land receive 
payments calculated in a manner similar to Toyalties, in 
addition to receiving Compensation payments, 

The Alligator rivers region has huge deposits of ura- 
nium at Ranger, Koongarra, and Jabiluka, along with 
stockpiled ore from the completely mined Nabarlek de- 

posit. In total, these reserves represent 20 per cent of 
the Western world's low-cost uranium resources. 

A mine on the Gove Peninsula in northeastern Arn- 
hem Land supplies abouta sixth of Australia’s bauxite. 

The Northern Territory began production of oil and 
gas in 1983, Australia’s longest Pipeline extends the 
length of the Northern Territory, carrying Palm Valley 
gas 1,500 kilometres to Darwin and other centres for 
electricity generation. Offshore, huge deposits of gas 
Occur in the Bonaparte Gulf. Oilfields lie in the Timor 
Sea and the Ashmore and Cartier islands area, 

Groote Eylandt has the world’s third-largest manga- 
Nese mine and the only major one in Australia, Ore from 


the mine is sent to other parts of Australia and 
other countries, including Russia and China. 

About a fifth of Australia's gold is produced i 
Northern Territory. The main mines are at Pint 
Tennant Creek, and The Granites. 

Farming. Cattle stations are the most import 
of farms in the territory. Major roads have been 
the cattle country. Farmers have spent large sui 
troducing new breeds, notably the Brahman, and it 
ture feeding. Buffaloes provide a small but groy 
come for producers. Producers export live cattl 
buffaloes as well as meat. 

“There are a few pockets of small farms in the 
Springs, Adelaide River, and outer Darwin ar 
mercial crops grown in the Top End include mi 
mung beans, peanuts, rice, sorghum, and soyb 
small but successful horticultural industry prod 
rockmelons, watermelons, tomatoes, and bananas fi 
sale on southern markets. 

Fishing. The annual value of production of the! 
ern Territory's fishing industry is about 25 million Aus 
tralian dollars. The industry is based on productio 
barramundi and prawns. j 

In the late 1980's, attempts were made to establi 
shark-fishing industry in the Northern Territory. 
ritory's department of fisheries keeps a watch on fi 
practices to preserve the basic resources and to ens 
the long-term profitability of the industry. The d 
ment's aim is also to develop new fisheries. 
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The mining industry is the territory's greatest source of 
wealth, Gove has huge bauxite deposits. 


Manufacturing employs only a small percentage of 
the workforce. Apart from roadbuilding and other gov- 
ernment work, the main manufacturing industries are 
the building industry, prawn-processing firms, and 
brickmaking and steelworks. 

_ Many Aborigines on Bathurst Island work in a cloth- 
ing factory. Aboriginal artists produce pottery, bark 
paintings, and other artefacts. 

_ Transportation and communication are a problem 
inthe territory because of floods, because of the great 
yuanes between population centres, and because of 

e distance to other major centres in Australia. The 
Northern Territory and federal governments have sup- 
Pe aroadbuilding programme involving millions of 

ollars, A railway links Alice Springs with Australia’s 
mior rail network. In the early 1980s, the federal gov- 
ir pledged to continue the line right through to 
ic in, But in 1984, the Labor government decided not 

Proceed with the proposal. 
ee is the principal Northern Territory port for 
ane and containerized cargo. Bulk loading opera- 

D are located at Gove and Groote Eylandt. 
ee A international airport is a first port of call for 
AA arriving from Asia. It is also an Australian depar- 
ae Point for flights to such places as Singapore, Indo- 

He New Zealand, and Brunei. 
to ae Australia, there are daily flights from Darwin 
taar Springs and Yulara with connections to all Aus- 
Ais s capital cities. These services are offered by 
fines alia's two main domestic carriers, Australian Air- 
ae ae Ansett Airlines of Australia. Television, radio, 
a apo are via fibre-optic and terrestrial 
provi oe TV and radio facilities at many centres are 
distrib by the AUSSAT satellite system. The system 
ot utes ABC programming both from Darwin and 

er national centres in Australia. 


History 


traps believe that the Aborigines arrived in Aus- 
af a from the north as early as about 50,000 B.C. Ab- 
Jines remained the only inhabitants of the territory 
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until the 1400's, when the New Guineans, Macassans, 
and Torres Strait Islanders came in across the sea. 

The first recorded European visits to the Northern 
Territory occurred almost 200 years later. The first Euro- 
pean visitors were Dutch navigators. Between 1606 and 
1756, they moved along the coast, charting and naming 
geographic locations. 

in 1803, Matthew Flinders charted many sections of 
the northern coast during his voyage around Australia. 
Between 1824 and 1868, four attempts by Europeans to 
establish a permanent settlement on Australia’s northern 
coast failed. 

In 1869, George Woodroffe Goyder, surveyor general 
of South Australia, went north with 100 men. He suc- 
ceeded in his attempt to make a permanent settlement 
in northern Australia. At first the settlement was called 
Palmerston, but later it was renamed Port Darwin. 

The Aborigines suffered greatly after the arrival of the 
Europeans. Thousands were killed in massacres and 
land takeovers. Others starved to death after the settlers 
deprived them of their hunting grounds and disrupted 
their natural nomadic (wandering) existence. Tens of 
thousands died of diseases, such as tuberculosis, 
brought in by the Europeans, and of leprosy, brought in 
by the Chinese. Even today, the Aboriginal population is 
only a fraction of the number that lived in the area when 
the Europeans arrived in the 1800's. After they were de- 
prived of their traditional hunting grounds, many mixed 
groups settled on Christian missions, where they were 
given shelter and food. 

During the early, difficult years, distances presented 
greater problems than they do today. There were no 
roads in Australia’s centre or far north. Exploration to the 
interior aroused interest in the area. 

Ludwig Leichhardt travelled from Brisbane to Port Es- 
sington, near Darwin, in 1845. He was the first European 
explorer to travel through the territory. He discovered 
the Barkly Tableland, which later became a cattle-raising 
area, This discovery caused Queensland to move its bor- 
der further west. See Leichhardt, Ludwig. 

John McDouall Stuart crossed the continent from 
south to north in 1862. As a result of his expedition, 
South Australia took over the territory from the British 
government in 1863. Between 1870 and 1872, Sir Charles 


Cattle in the Northern Territory are mustered for interstate sale 


and are also slaughtered locally for export. 
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Todd supervised the building of the Overland Tele- 
graph along Stuart's route between Adelaide and Dar- 
win. The Australian federal government took over con- 
trol of the territory in 1911. 

Small amounts of gold were found in 1865, but they 
did not create much interest. Mining became the North- 
ern Territory's greatest source of wealth after the first 
payable gold was discovered in 1870, and a gold rush to 
the Pine Creek area followed in 1872. 

In 1942, during World War II, the Japanese flew 65 
bombing raids against targets in the Northern Territory. 
Bombs destroyed half of Darwin's buildings, killed hun- 
dreds of citizens, and gave the north a special place in 
Australian history. It was the first area in Australia ever 
to suffer heavy damage from enemy attack. But the war 
also saw construction of the Stuart and Barkly highways 
and improved power and water supplies in the north. 

Government aid and private money finally began to 
flow into the Northern Territory in large quantities in the 
1960's. Australia’s only manganese mine opened at 
Groote Eylandt in 1965. It was followed by one of Aus- 
tralia’s main bauxite-alumina projects at Gove. 

In 1949, John Michael White, a prospector, first dis- 
covered uranium at Rum Jungle, about 100 kilometres 
south of Darwin. In 1970, large deposits of uranium 
were discovered at Ranger, Nabarlek, and Koongarra. In 
1971, huge reserves of uranium were discovered at Ja- 
biluka. Work began on the Nabarlek deposits in 1978 
and on the Ranger deposits in 1980. Important oil and 
gas discoveries followed in the 1980s. 

Cyclone Tracy destroyed 90 per cent of Darwin on 
Dec. 25, 1974. By 1977, the city was rebuilt and it had re- 
gained its precyclone population. Transfer of power 
from the Australian federal government to the Northern 
Territory's Legislative Assembly culminated in self- 
government on July 1, 1978, 

Related articles in World Book include: 


Alice Springs Bathurst Island Mount Zeil 
Australian Darwin Simpson Desert 
Aborigines Gulf of Carpentaria 
Ayers Rock 
Outline 
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E. Manufacturing 
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Questions 
When was the Northern Territory granted self-government? 
How many senators represent the Northern Territory? 
Why is the population of Darwin said to be the most cosmopoli- 
tan in Australia? 
How many Aborigines live in the territory? 
Ayers Rock is a famous landmark. What is its Aboriginal name? 
Why does the territory need schools of the air? 
Which important minerals are mined in the Northern Territory? 
How is the Central Desert Area supplied with water? 
When was the first permanent European settlement made in 
northern Australia? 


Northern Transvaal. See Northern Province, 
Northmen. See Vikings. 

Northumberland is the most northerly county of 
England. The county's northwestern border forms most 
of the boundary between England and Scotland, The 
county has many historical associations, especially with 
Roman times. 

Northumberland is mainly agricultural. At one time, 
the county's main economic importance was in the in- 
dustrial area of Tyneside. But, in 1974, this part of North- 
umberland was taken into a new county, Tyne and 
Wear. The change reduced Northumberland’s popula- 
tion by a half. Northumberland is one of the largest Eng: 
lish counties in area, but is more sparsely populated 
than any other county in England. 


People and government 


Many Northumbrians (inhabitants of Northumberland) 
work in farming. Some in the southeastern parts of the 
county work in the declining coal-mining industry. 

Local customs. The county has many old legends 
and customs. An example is tar burning on New Years 
Eve at Allendale. This custom probably dates from pre- 
Christian times, when people worshipped fire. Led bya 
band, masked men march through the town carrying 
barrels of blazing tar. The barrels are thrown on a bon 
fire in the market square. 

Recreation. The River Tweed is a famous salmon- 
fishing river. All the county's rivers, and the long coast, 
give good facilities for anglers. Northumberland Na- 
tional Park covers nearly 1,040 square kilometres. Its 
moors and hills attract many walkers and pony trekkers 
Next to the national park is the Border Forest Park. The 
county's plentiful wildlife is an added attraction. 

Most national sports are popular in Northumberland. 
Many people play rugby football. Association footballis 
popular throughout the county. The mining towns are 
famous for their colliery brass bands. 

Local government. Northumberland has six local 
government districts. They are: Alnwick; Berwick-upo™ 
Tweed; Blyth Valley; Castle Morpeth, which includes 
Morpeth and Ponteland; Tynedale, which includes Hex 
ham and Bellingham; and Wansbeck, which includes 
Ashington and Bedlington. 


Economy 


Agriculture and fishing. Most of the county's arable 
land is in the central plain and coastal areas. Barley is 
the main crop, but farmers also grow oats, potatoes, 
sugar beet, wheat, and various crops for animal foo% 
The Morpeth and Ponteland areas have market garde 
ing. Farmers in the lowlands keep beef and dairy ami 
In the uplands, sheep farming is the main activity. Beg 


Facts in brief about Northumberland 


Largest towns: Blyth, Morpeth, Berwick-upon-Tweed. 

Area: 5,035 km? 

Population: 7997 census—300,600. H Je, 085, 

Chief products: Agricu/ture—barley, beef and dairy at ot 
potatoes, sheep, sugar beet, wheat. Fishing—herting, he 
Manufacturing—bricks, clothing and textiles, electroni, 
goods, engineering goods, paper tissues, razor blades. 
Mining—coal. 


wick-upon-Tweed is a centre for North Sea fishing. 
po is famous for kippers. The lower reaches of the 
iver Tweed have a salmon-fishing industry. 
is “Arps Most of the county's manufacturing 
hai a southeastern corner. Cramlington is a develop- 
i la ustrial town with products that include cigarette 
BS ters and powered tools. Blyth has a trading estate, 
Ris, uces clothing, components for electronics 
‘a R and textiles for bedding and upholstery. Ashing- 
Es n a brickworks. The town also has the headquar- 
lnem an eet smelting factory, located at nearby 
Rictinerh . Other local industries produce clothing and 
orante goods. Marine and general engineering are 
Boe at Amble. Haltwhistle has a paint factory, and 
hoe Re produces blankets, rugs, and tweeds. Prud- 
fias a rs a large works making paper tissue. Bedlington 
Other ind, manufacturing electronic components. 
ffiers m ustrial plants situated on the Tyne and Blyth 
tal in anufacture products ranging from heavy electri- 
Rely to pottery and soap. 
rom The county's coalfield is part of the extensive 
tin a enana and Durham coalfield, the second larg- 
and Bedy land. The main mining area is near Ashington 
fected b ington. The Northumbrian mines have been af- 
Touris a general decline in British coal mining. 
of visito ism is a growing industry. Increasing numbers 
cially in Pie attracted by the county's beauty, espe- 
React e Northumberland National Park, and its small 
‘aside resorts, 
Rainer and communications. A main railway 
peth, Al London to Edinburgh passes through Mor- 
eine and Berwick-upon-Tweed. A branch 
serves Ree from Newcastle upon Tyne to Carlisle, 
orth Renate Hexham, and Hattwhistle. The Great 
Port is eet the A1, runs along the east coast. The main 
dles pas yth. Woolsington airport, near Ponteland, han- 
ness ee and freight flights to other parts of Brit- 


ABI 
BC local radio station at Newcastle upon Tyne 
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Berwick-upon-Tweed, one 
of the few towns in Northum- 
berland, lies in the extreme 
north of the county, alongside 
the River Tweed. 


serves as a local station for Northumberland. Several 
towns in Northumberland publish their own weekly 
newspapers. 

Land 


Location and size. Northumberland is in northeast- 
ern England. It is bounded by the Borders Region of 
Scotland to the north, the North Sea to the east, the 
counties of Durham and Tyne and Wear to the south, 
and the county of Cumbria to the west. Northumberland 
extends about 110 kilometres from north to south and 
about 80 kilometres from east to west. See United King- 
dom (political map); England (political map). 

Land features. The county has three main natural re- 
gions: the coastlands, the western uplands, and part of 


Psi 


Northumberland, England's no 
along most of the border between 


rthernmost county, stretches 
England and Scotland. 
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Places to visit 
———— 
Following are brief descriptions of some of Northumberland’s 

interesting places to visit: 7 

Bamburgh Castle has a fine cliff-top setting. It dates from the 
1100s. In the village is a museum devoted to the heroine 
Grace Darling. 

Cragside Grounds) near Alnwick, are fine gardens with rhodo- 
dendrons, trees, and artificial lakes. 

Farne Islands are a bird sanctuary and a breeding place for 
seals. 

Housesteads, near Haltwhistle, is the remains of a Roman fort 
on Hadrian's Wall. 

Lindisfarne (Holy Island) was the birthplace of Christianity in 
northern England. It has ruins of a priory built in the 1000s, 
and a castle dating from the early 1500's. 

Wallington Hall, near Morpeth, has fine paintings and furni- 
ture. It was built in 1688. 


the northern Pennines. The coastland area consists of 
low-lying land less than about 90 metres above sea level. 
It extends from Blyth in the south to about 5 kilometres 
beyond Berwick-upon-Tweed in the north. This coastal 
strip is about 16 kilometres wide. Many islands lie off 
the shore of Northumberland, including the Farne Is- 
lands and Holy Island. 

The western uplands rise from the coastlands to the 
western borders of Northumberland. They form the ap- 
proach to the Cheviot Hills, which lie along the border 
of England and Scotland. 

The area of the northern Pennines lies in the south- 
west of Northumberland. The Tyne Gap, the valley of the 
South Tyne River, separates this region from the west- 
ern uplands. The Pennine Chain is a series of uplands, 
more than 600 metres high in parts. It extends from 
Northumberland southwards to Derbyshire and Staf- 
fordshire. See Pennine Hills. 

Rivers. The most important river, the Tyne, begins 
where the North and South Tyne rivers meet. In the 
North Tyne valley, the vast Kielder Water reservoir be- 
came operational in the early 1980s. It is Europe's big- 
gest reservoir. The River Tweed forms part of the 
boundary between England and Scotland. 

Climate. The coast and the Tyne Valley are the driest 
and warmest areas, because they are low lying and shel- 
tered by the uplands. Average winter temperatures 
along the coast are about 3° C. Summer temperatures 
average 15° C. Annual rainfall is between 635 and 760 
millimetres . On the higher ground in the west, tempera- 
tures are lower than in the east. 


History 


Historians and archaeologists believe that prehistoric 
people lived in the area of Northumberland. The Ro- 
mans invaded Northumberland between A.D. 70 and 80. 
They built many fortifications, including Hadrian's Wall, 
against the raids of the Picts and Scots from Scotland. 

The early Anglo-Saxon invasions occurred in the 
400s. By the middle of the 500s, the kingdom of Berni- 
cia, ruled by Ida, the chieftain of the Beornish tribe, was 
established in Northumberland. At the end of the 500s, 
Bernicia united with the kingdom of Deira to form the 

kingdom of Northumbria, which extended from the 
River Humber to the Forth. 

The Danes invaded Northumbria at the end of the 
700's. But they did not cross the Tyne into the area of 


Northumberland until after the middle of the 800s, They 
ravaged the country from the Tyne to the Tweed, burn- 
ing every church and monastery. After the Norman Con- 
quest of 1066, the Scots frequently invaded the area, 
Several famous people lived in Northumberland. 
George Stephenson, who developed the steam locomo- 
tive, was born at Wylam, near Hexham. Grace Darling, 
the lifeboat heroine, was born at Bamburgh. Algernon 
Swinburne, the poet, came from an old Northumbrian 


family. 

Related articles in World Book include: 
Berwick-upon-Tweed Newcastle upon Tyne 
Cheviot Hills Stephenson (family) 
Cumbria Swinburne, Algernon Charles 
Darling, Grace Tweed 
Durham Tyne 
Hadrian's Wall Tyne and Wear 
Holy Island United Kingdom, History of 


Northumberland, Duke of. See Kings and queens 
(The Tudors), 
Northumbria was the most northerly of the early Eng 
lish kingdoms, formed by the union of the kingdoms of 
Bernicia and Deira. Northumbria included all England 
north of the River Humber, southwestern Scotland, and 
eastern Scotland as far north as the Firth of Forth. 
During the A.D. 600s, Northumbria was the strongest 
English kingdom and was the leading western European 
centre of learning. Its kings included Edwin, Oswald, 
and Oswiu. It was converted to Christianity by mission: 
aries from Rome and by Celtic missionaries. ‘ 
Northumbria. See English literature (Old English po 
etry); Heptarchy. 
Northwest Ordinance, passed by the United States 
Congress on July 13, 1787, was one of the most impor 
tant laws ever adopted. The ordinance provided for the 
government of the region north of the Ohio River and 
west of Pennsylvania in the United States, then called 
the Northwest Territory. It became a model for all terri 
tories that later entered the Union as states. The ordi- 
nance was largely the work of General Nathan Dane, 
Rufus King, and Manasseh Cutler (see King (Rufus). 
Under the terms of the ordinance, the territories | 
could achieve equality with the older states by passing 
through three steps leading to full self-government: i 
(1) Congress, which governed the territory, appointe 
governor, a secretary, and three judges. (2) When the 
territory, or any division of it, attained an adult male 
Population of 5,000, it could choose a legislature an : 
send to Congress a delegate who could speak but m 
vote. (3) When the total population reached 60,000, 
territory could apply for admission into the Unior 
terms of full equality with the older states. The r : 
nance removed the danger of colonial rebellion, z = 
cause it assured the territories of participation int 
tional government. fan 
The Northwest Ordinance contained more than 4 h z 
of government. It laid the groundwork for social v H 
litical democracy in the West. It forbade slavery- A N i 
sons were guaranteed trial by jury and freedom 0 tment 
gious worship. The ordinance guaranteed fair tren 
for the Indians, and declared that “means of educa 
shall forever be encouraged.” -ve that pr 
The terms of the ordinance were so attractive t of the 
oneers poured into the new territory. In 1788, ra 
first groups of settlers founded the town of Mariel 
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Roald Amundsen’s ship, the G/da, left, sailed through the Northwest Passage from 1903 to 1906, 


becoming the first ship to complete the journey. A weary Amundse! 
ture on the right, posed with the ship's crew after arriving in Nome, 


Ohio. Thousands of families followed the first settlers in 
the westward movement. The territory eventually be- 
came five states—Ohio, Indiana, Illinois, Michigan, and 
Wisconsin. It included what is now the part of Minne- 
sota east of the Mississippi River. 

See also Northwest Territory (Early history). 
Northwest Passage. The explorers who followed 
Columbus soon found that North America was not a part 
of Asia, as they had believed at first. At this time, British, 
Fench, and Dutch adventurers were more interested in 

nding an easy route to Asia than they were in exploring 
i settling North America. So they began to look for a 
penitwest Passage,” or waterway, that would take them 

pond or through the North American continent 
Fae search for the Northwest Passage is a tale of ad- 
re and heroism. In 1524, Giovanni Verrazano, sail- 

g under the French flag, tried to find the passage. He 
Probably explored as far north as Maine. 

Nate Cartier, while exploring for France in 1535, 

Ching ihe St. Lawrence River. He was seeking a route to 

the hi lenry Hudson was sent out many years later by 
utch East India Company to find a shorter route to 


n, standing far left in the pic- 
Alaska. 


the South Seas. He thought he had found that route in 
1609 when he sailed into New York Bay and some dis- 
tance up the Hudson River. In 1610, Hudson explored 
the Hudson Strait and Hudson Bay while searching for 
the Northwest Passage. 

No country tried harder than England to find the pas- 
sage. Sir Martin Frobisher began a series of English ex- 


peditions in 1576. Other Englishmen continued these ex- 


plorations for 300 years. These men sailed far to the 
north in their search, Frobisher made many important 
findings, including Frobisher Bay, an indentation in Baf- 
fin Island (later called Baffin Land). John Davis followed 
Frobisher, and sailed into the strait that now bears his 
name. In 1616, William Baffin and Robert Bylot sailed up 
Davis Strait and around the great channel that has ever 
since been known as Baffin Bay. Russia, Holland, and 
Denmark took an interest in the search. 

By the close of the 17005, the territory that had been 
explored included Hudson Strait, Hudson Bay, Davis 
Strait, Baffin Bay, and the icy seas from Greenland to 
Spitsbergen and from Spitsbergen to Novaya Zemlya. 


See Exploration. 
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The Investigator, a ship cap- 
tained by the British explorer 
Sir Robert McClure, sailed to 
the north shore of Banks Is- 
land, /eft, in 1850. There, thick 
ice prevented further sailing. 
But McClure and his crew 
continued by sledge and ship, 
completing the first expedi- 
tion through the Northwest 
Passage in 1854. 


Coloured lithograph (1854) by Lt S. Gumey Cresswell 


The Manhattan sailed to Alaska by way of the Prince of 
Wales Strait. 
Related articles in World Book include: 


Commander John Ross, a Scottish explorer, began the 
final series of expeditions in 1818. The most noted of the 
explorers to follow him was Sir John Franklin, a British 
explorer. Franklin found a passage to Asia during a voy- 
age from 1845 to 1847. His ships reached King William 
Island, near waters that led directly to the Asian shore. 
But Franklin and his crew died after their ship became 
jammed in the ice, and their discovery was not known 
until later expeditions found relics of their trip. In 1850, 
Sir Robert McClure, a British explorer, sailed through a 
passage to the northern shore of what is now Banks Is- 
land. Thick ice halted his voyage. But McClure and his 
crew continued their expedition by sledge and ship and, 
in 1854, completed the first journey through the North- 
west Passage. 

In 1906, Roald Amundsen‘s ship, the Gjöa, completed 
the first trip through the Northwest Passage. Amundsen 
travelled from east to west. The first west-to-east voyage 
was completed in 1942 by the Royal Canadian Mounted 
Police schooner, St. Roch, McClure Strait was con- 
quered in 1954 by U.S. Navy and Coast Guard ice- 
breakers. Three U.S. Coast Guard cutters, the Spar, the 
Bramble, and the Storis, aided by the Canadian Navy ice- 
breaker, the Labrador, made the west-to-east trip in 
1957. They travelled through Bellot Strait. This narrow 
channel is big enough for freighters. It permits cargo 
ships to unload supplies for the Distant Early Warning 
radar line in Northern Canada. The Spar was the first 
ship to sail completely around North America on acon- 

tinuous voyage. It started in Bristol, Rhode Island, went 
south to the Panama Canal, then up the Pacific Coast, 
through the Northwest Passage, and back to Bristol. 

In 1960, the U.S. atomic submarine Seadragon made 
the first underwater crossing of the Northwest Passage. 
It travelled 1,368 kilometres from Lancaster Sound, 
through the Canadian Arctic islands, and into McClure 
Strait. In 1969, the U.S. icebreaker-tanker Manhattan be- 
came the first commercial ship to complete the Passage. 


Franklin, Sir John f 
Frobisher, Sir Martin 
Gilbert, Sir Humphrey 
Hudson, Henry 
McClure, Sir Robert 
Parry, Sir William Edward 


Amundsen, Roald 
Arctic Ocean (Exploration of the 
Arctic Ocean) 

Baffin, William 

Cabot (Sebastian) 

Cartier, Jacques 

Davis, John 

Northwest Territories is a vast region that covers 

about a third of Canada. It stretches from the none i. 

boundaries of the Canadian provinces to within 800 fe 

metres of the North Pole. The Northwest Termito 

a population of about 58,000. The population Hers, 

whites, Eskimos, Indians, and métis (people of mix 

white and Indian descent). it of Canad 
The Northwest Territories is a political unit o! softe 

called a territory. Yellowknife serves as the capii p 

Northwest Territories. For many years, Eskimos 0} iia 

Northwest Territories have called for their own pol ; 

unit in the east. In 1993, the Canadian Parliament aH 

proved the division of the Northwest Territories aan 

Passed legislation to create Nunavut. The new te 

will come into being on April 1, 1999. hic 
The Northwest Territories has three geograp dend 

areas: the Mackenzie Valley, the Arctic Mainlan a imit 

the Arctic Archipelago. The tree Jine, the norig an 

of forest growth, separates the Mackenzie Valley 

Arctic Mainland areas. d lying 

Northwest Territory was a vast tract of lan 4 east 

north of the Ohio River, west of Pennsylvania, = states 

of the Mississippi River in what is now the m States 

It extended to the northern limits of the Unite Wisco 

The states of Ohio, Indiana, Illinois, Michigan, i we 

sin, and part of Minnesota east of the Missis ki et e 

Carved out of the Northwest Territory. The lan! ofthe 

a territory of the United States after the dea 

British in the American Revolution (1775-1783). 
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Norway 

Many | Ree pr ne scenie beauty ot its rugged mountains and its deeply indented coast. 
5 , iords, extend far into the country. The il Si 

Fiord, above, lies about 100 kilometres from the coast. a A cakes sat EART 


Norway 


teed 4 long, narrow country on the northwestern 
Norway li uropean continent. The northern third of 
ee the Arctic Circle and is called the 
north ag i idnight Sun. Because this region is so far 
shines 24 he long periods every summer when the sun 
city is in peu a day. Oslo, Norway's capital and largest 
Most of ee part of the country. 
sea, ae e Norwegian people live near or along the 
warmer wi Bermed by the sea give the coast much 
snow ane ers than other regions so far north, and 
Be uty there. Even north of the Arctic Cir- 
year TA or Norway's harbours are free of ice all 
snow cover pena areas are very much colder, and 
sands of rs the ground much of the year. For thou- 
the a d the people have used skis for travel over 
tional ee ground ta skiing is Norway's na- 
ni start school. orwegians learn to ski before they 
the ea along with Denmark and Sweden, is one of 
Countries ee countries. Vikings lived in all three 
Way sailed out a thousand years ago. Vikings from Nor- 
Greenland sees and established colonies in Iceland and 
Greenland ans A.D. 1000, Leif Ericson sailed from 
pean nn headed what was probably the first Euro- 
Since th ition to the mainland of America. 
een a Sak time of the Vikings, the Norwegians have 
Many lon png people. Norway's coast is famous for its 
Provide H grow inlets of the sea called fiords, which 
Coast, and a harbours. Rich fisheries lie off the west 
as the 1200; ried fish were an important export as early 
s. Norway began developing its great ship- 


ping fleet during the 1600's. Today, Norway's fishing and 
shipping industries rank among the world’s largest. For- 
estry has traditionally played a major part in the econ- 
omy of the country. Forestry is still an important indus- 
try. Commercially grown trees, such as pine, cover large 
sections of the lowland area. 

Norway is mostly a high, mountainous plateau cov- 
ered by bare rock, and it has a relatively small amount of 
farmland. But the rivers that rush down from the moun- 
tains provide much cheap electricity, Norway generates 
more hydroelectric power per person than any other 


Facts in brief about Norway 


Capital: Oslo. 

Official language: Norwegian (Bokmal and Nynorsk). 

Official name: Kongeriket Norge (Kingdom of Norway). 

Area: 386,958 km?, including Svalbard and Jan Mayen. Greatest 
distances—northeast-southwest, 1,752 km; northwest- 
southeast, 430 km. Coastline—2,650 km. 

Elevation: Highest-Galdhdppigen, 2,469 m above sea level. 
Lowest—sea level along the coast. 

Population: Estimated 1996 population—4,382,000; density, 11 

mè; distribution, 77 per cent urban, 23 per cent 


people per ki 
rural. 1990 census—4,247,546. Estimated 2001 population— 
4,508,000. 

hay, livestock, milk, oats, 


Chief products: Agriculture—barley, 
potatoes. Fishing—capelin, cod, herring, mackerel. Forestry— 
timber. Manufacturing—aluminium, chemicals, processed 
foods, refined petroleum products, ships, wood pulp and 
paper. Mining—ilmenite, iron ore, lead, molybdenite, petro- 


leum and natural gas, pyrites, zinc. 
National anthem: ‘Ja, vi elsker dette landet’ "Yes, We Love This 


Land’). 
National holiday: Constitution Day, May 17. 


Money: Currency unit—Norwegian krone. One 


krone=100 øre. 


292 Norway 


The midnight sun is a famous symbol of Norway. It shines 24 
hours a day for 10 weeks each year at North Cape, above, a 
rocky point of land on the shore of the Arctic Ocean. 


country. Norwegian manufacturing is based on this 
cheap power. Important products of Norway include 
chemicals, metals, petroleum, processed foods, and 
wood pulp and paper. 


Government 


Norway is a constitutional monarchy with a king or a 
queen, a Cabinet led by a prime minister, and a parlia- 
ment. The government is based on the Norwegian Con- 
stitution of 1814, which divides the government into 
three branches—executive, legislative, and judicial. The 
prime minister is the actual head of the government. 
The monarch has little power. 

The monarch usually appoints the leader of the 
strongest political party or coalition (group of parties) in 
the parliament to be prime minister. Other high govern- 
ment officials, including judges and county governors, 
are appointed by the monarch on the advice of the Cabi- 
net. Like the other Scandinavian countries, Norway has a 
government official called an ombudsman. This official 
investigates complaints by citizens against government 
actions or decisions, See Ombudsman. 

National government. Executive power in the Nor- 
wegian government is exercised by the Cabinet, also 
known as the Council of State. It consists of the prime 
minister and about 18 other officials, each of whom 
heads a department or ministry. The monarch Officially 
appoints the Cabinet members, but they are actually se- 
lected by the party or coalition in power in the parlia- 

ment. In order to keep separate the powers of the exec- 
utive and legislative branches, a Cabinet member 
cannot also be a member of the parliament. 

The Cabinet is responsible for forming government 
policies. The individual ministers carry out the Policies 


Oslo, above, Norway's capital and largest city, is home to almost 


1 in 8 Norwegians. Oslo is also the chief commercial, industrial, 
and shipping centre of Norway. 


E 


The Norwegian flag was 
first approved for use by mer- 
chant ships in 1821. It became 
the national flag in 1898. 


Norway's coat of arms 

dates from the 1280s, vi 
the axe and crown of Saint x 
Olav were added to the lion 
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within their departments. A Cabinet remains in office as 
long as it has the support of a majority of the parliament. 
The Cabinet must resign if it loses a vote of confidence 
in the parliament. If a vote of no confidence or some 
other government crisis occurs, an alternate Cabinet— 
usually from a minority party—is appointed to govern 
during the rest of the parliament's term. 

The parliament, Norway's lawmaking body, is called 
the Storting. It consists of 165 members elected to four- 
year terms. Each of Norway's 19 counties elects 4 to 15 
members, depending on its population. An additional 
eight members are chosen from national electoral lists. 
The Storting consists of one house. But after each elec- 
tion, its members form two sections to discuss and vote 
on proposed laws. They elect 39 of their number to the 
Lagting. The remaining 126 members make up the 
Odelsting. 

To become law, most bills must first be approved by 
the Odelsting and then by the Lagting. If the two sec- 
tions do not agree on a bill, it can be approved by two- 
thirds of the parliament as a whole. Certain matters, in- 
cluding bills that deal with taxation and spending, are 
voted on only by the entire parliament. 

Courts. Norway's highest court is the Supreme Court 
of Justice. Five Superior Courts try the most serious 
cases and hear appeals of decisions made by the county 
and town courts. Each county and town also has a Con- 
ciliation Council, which tries to settle disputes before 
they go to court. This body consists of three people 
elected to four-year terms. 

Local government. Norway has 19 counties, 1 of 
which is the city of Oslo. Each county, except Oslo, has a 
governor. Cities, towns, and village districts elect coun- 
cils of varying size to four-year terms. These councils se- 
lect a chairman, or mayor, to serve two years, 

Politics. Norway has six major parties. The largest is 
the socialist Labour Party, which favours social welfare 
programmes and government action to foster economic 
growth and full employment. The second largest party, 
the Conservative Party, supports lower taxes and less 
government control of the economy. Norway's other 
major parties are the Centre, Christian People's, Prog- 
ress, and Socialist Left parties. All Norwegians who are 
at least 18 years old can vote. 

The Labour Party dominated Norwegian politics from 
the mid-1930s to the mid-1960s, except during World 
War II (1939-1945), Since then, control of the Cabinet has 
alternated between the Labour Party and various nonso- 
cialist coalitions, which are usually led by the Conserva- 
tive Party. 

Armed forces. Norway's army, navy, and air force 
have a total of about 34,000 troops. Norwegian men be- 
tween the ages of 19 and 44 are required to serve from 
12 to 15 months in the armed forces. About 85,000 men 
and women serve in the Home Guard. 


People 


Population and ancestry. Norway has a population 
of about 4 million. The Norwegians are a Scandinavian 
people, closely related to the Danes and the Swedes. 
The people of Norway have strong ties with Americans. 
During the late 1800's and early 1900's, more than 
600,000 Norwegians migrated to the United States in 
search of better job opportunities. No other country ex- 


cept Ireland has provided the United States with so 
many immigrants in proportion to population. 

About 20,000 Lapps live in far northern Norway (see 
Lapland). That region also has about 10,000 people of 
Finnish ancestry. Norway also has about 135,000 immi- 
grants. They include people from Iran, Pakistan, and Tur- 
key, and from Africa, the United States, Southeast Asia, 
and from other European nations. 

Language. The Norwegian language has two forms- 
Bokmål and Nynorsk. They are gradually being com- 
bined into a single form called Samnorsk. Bokmal and 
Nynorsk are similar enough for someone who speaks ei- 
ther form to understand a person who speaks the other, 
Both belong to the Scandinavian group of Germanic lan- 
guages. Local school boards may select either as the 
chief form in a school, but all children learn to read 
both. The Lapps also use their own language, whichis 
much like Finnish. 

Bokmål, also called Riksmal, is the major form used in 
the cities and towns, and in most Norwegian schools. 
Bokmål is a Norwegian form of Danish. It has almost the 
same vocabulary and spelling as Danish, but is pro- 
nounced much differently. Bokmal developed during 
Norway's political union with Denmark, which lasted 
from 1380 to 1814. During that period, it replaced Old 
Norse, the early Norwegian language. 

Nynorsk, originally called Landsmal, was created dur 
ing the mid-1800s as a reaction against the Danish influ- 
ence. Nynorsk was based on the many dialects (local 
forms of speech) that developed in the villages during 
Norway's union with Denmark. 


Way of life 


City life. About three-fourths of Norway's people live 
in urban areas. But Norway is less urban than Denmark 
and Sweden, where more than four-fifths of the populè- 
tions live in cities. Oslo, Norway's capital and largest 
city, has nearly 500,000 people. Other large cities in Nor 
way include Bergen, Drammen, Kristiansand, Stavanget 
and Trondheim, See the articles on Norwegian cities 
listed in the Related articles at the end of this article. 

Norwegian cities sprawl into surrounding suburbs 
but are smaller than most other European cities. They 
have fewer high-rise commercial buildings and lack the 
fast pace of life often found in cities of other industrial 
nations. A 

Norway's high standard of living and its social welfa 
system have kept the cities free of slums and substan 
ard housing. Most Norwegians and immigrant workers 
live in modern flats in or near the principal urban areas 
Wealthier Norwegians often own single-family homes 
built of wood. Many people paint the outside of the 5 
house with attractive colours. A number of Norwegian 
also own small cottages along the coast or in the mog 
tains, which they visit on weekends. ‘ces 

Although Norway's cities have bus and train sew” 
traffic congestion is a problem for urban dwellers. 5 
way has little industrial pollution because of its eti 
sive use of hydroelectric power and natural gas in el 
dustry. Unemployment is extremely low by inter! ie. 
standards. Many of Norway's immigrants work in low 
paid jobs in the cities. Their presence has caused e 
content among some Norwegians because of the wen 
fits the immigrants receive through the welfare sys 


Frogner Park in Oslo has about 150 works by Gustav Vigeland, 
one of Norway's greatest sculptors. x gre 


Rural life. About a fourth of Norway's people live in 
rural areas. The rural population is concentrated in 
southeastern Norway, which has gently rolling hills suit- 
able for farming, and along the western coast. Many 
people who live in rural areas fish for a living. Some 
spend weeks or even months away from home on fish- 
ing ships in the North Sea and the North Atlantic Ocean. 
: Many rural homes are old, wooden farmhouses that 

ave been modernized. Almost all of them have electric 
cookers, refrigerators, and other appliances. 
a: numerous fiords, rivers, and mountains pre- 
i5 Te Norwegians from travelling easily. Snow an 
make many roads impassable during much of the 
he a reasons, rural people rely heavily on 
ta and the countrys electrified railway system for 
isportation. 
tye and drink. Norwegians usually eat four meals a 
ail Sa farm families have five. Breakfast gener- 
Ren. les cereal and open-faced sandwiches with 
cee herring, marmalade, or sliced meat. Goat 
ale is a favourite sandwich spread. Sandwiches are 
eaten at lunch and at a late-evening supper. Dinner 
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* Skiing is Norway's national sport. 
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Nor fishermen process a catch of fish, above. The fish- 
ing industry provides.a livelihood for many rural Norwegians. 


is usually the only hot meal of the day. It includes soup, 
meat or fish, potatoes, vegetables, and dessert. People 
in the cities and towns eat dinner in the evening, and 
those in farm areas have it at midday. 

Norwegians drink coffee throughout the day and es- 
pecially at mealtimes. Many Norwegians also enjoy 
beer, which is sometimes served with a strong, colour- 
less liquor called aquavit Tea, milk, and soft drinks also 
are popular in Norway. 

Recreation. Outdoor sports are an important part of 
Norwegian life. Recreation areas lie within short dis- 
tances of all homes. Skiing, Norway's national sport, may 
have started there thousands of years ago as a means of 
crossing the snow-covered land. Many Norwegians take 


cross-country ski trips to the country’s mountains or 


wooded hills. Almost every town has a ski jump. The 
second most popular winter activity is ice-skating. Nor- 
wegians also have long enjoyed bandy, a form of 
hockey played by 11-player teams on large rinks. Soccer 


is the favourite summer sport. 
Norway's forests and mountains provide many other 


recreational opportunities. 


On weekends, many Norwe- 


892); Bergen Historical Museum 
expresses a terrify- 


haracters on a crowded street in Oslo. Munch was a 


e expressionist art style of the early 1900s. 
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gians enjoy hiking through hills and forest areas. Some 
Norwegians travel to cabins in the mountains, where h 
they may spend several weeks during the summer holi- 
day season. Many adults also enjoy hunting. Sailing is 
popular along the coast. In addition, Norway's numer- 
ous fiords, lakes, and rivers attract many fishing enthusi- 
asts. Swimming is also a popular activity. 

Social welfare. The government of Norway provides 
the people with many welfare services. All families with 
more than one child receive a yearly allowance for each 
youngster under the age of 16, beginning with the sec- 
ond one. These families also may receive financial aid in 
paying their rent. The government guarantees all em- 
ployed people an annual four-week holiday with full 
pay. Large families with medium or low incomes pay lit- 
tle or no national taxes, and their local taxes are re- 
duced. 

The National Insurance Act, which went into effect in 
1967, combined many existing welfare programmes. All 
Norwegians are required to take part in this combined 
scheme. It includes old-age pensions, job retraining, 
and aid for mothers, orphans, widows, widowers, and 
handicapped people. Another insurance scheme pro- 
vides free medical and hospital care, in addition to cash 
payments to employees during periods of illness. The 
costs of these schemes are shared by the insured peo- 
ple, their employers, and the national and local govern- 
ments. 

Religion. The Norwegian Constitution establishes the 
Evangelical Lutheran Church as the nation’s official 
church, but other religions have complete freedom of 
worship. About 88 per cent of the people are Evangeli- 
cal Lutherans. The government largely controls the 
Evangelical Lutheran Church. It appoints the pastors and 
church officials and pays their salaries. Other religious 
groups in Norway include members of the Baptist, Free 
Lutheran, Methodist, Pentecostal, and Roman Catholic 
churches. 

Education. Almost all the people of Norway can read 
and write. Norwegian law requires children from the 
age of 7 to 16 to go to school. The primary school pro- 
gramme lasts six years. It is followed by three years of 
junior secondary school and three years of senior sec- 
ondary school, Senior secondary school provides aca- 
demic courses for those who wish to go on to college 
and also vocational courses. 

Bergen, Oslo, Tromsø, and Trondheim each have a 
university. Schools of higher education also include a 
network of regional colleges, and several technical and 
other specialized institutions, 

The University of Oslo Library is the largest library in 
Norway. Oslo also has the country's largest city library. 
All cities and towns are required by law to have free 
public libraries. These libraries are partly supported by 
government grants. 

Arts. Norwegians have contributed much to the de- 
velopment of the arts. Henrik Ibsen's realistic plays of 
the late 1800's brought him worldwide fame as the fa- 

ther of modern drama. Three Norwegian writers— 
Bjørnstjerne Bjørnson, Knut Hamsun, and Sigrid 
Undset—have won the Nobel Prize for literature. 

The painter Edvard Munch was a strong influence on 
the expressionist art style of the early 1900. Statues by 
Gustav Vigeland, perhaps Norway's greatest sculptor, 


stand in Oslo's Frogner Park. Edvard Grieg, Norway's 
best-known composer, used melodies from Norwegian 
folk songs and dances in his orchestral works. For more 
information on Norwegian artists, see the biographies 
listed in the Related articles at the end of this article, 


Land 


Land regions. Most of Norway is a high, mountain- 
ous plateau, Its average height is more than 457 metres 
above sea level. Only about a fifth of Norway, including 
two major lowlands, lies lower than 150 metres. Norway f 
has three main land regions: (1) the Mountainous Pla- 
teau, (2) the Southeastern Lowlands, and (3) the Trond- 
heim Lowlands. 

The Mountainous Plateau is covered largely by bare 
rock that was smoothed and rounded by ancient gla- 
ciers. Glaciers also formed many lakes and deep valleys, 
especially in the 11,700-square-kilometre Hardanger Pla- 
teau, Europe's largest highland plain. In Norway's up- 
lands above 1,980 metres, permanent snow and ice 
cover about 3,110 square kilometres. The 487-square- 
kilometre Jostedal Glacier is the largest ice field in Eu- 
rope outside Iceland. 

In the narrow northern half of Norway, the Kjølen 
mountain range extends along the border with Sweden. 
Norway's highest mountains rise in the wider southern 
half of the country. The Dovre Mountains extend in an 
east-west direction, and the Long Mountains rise to the 
south. The Jotunheimen range of the Long Mountains in- 
cludes Galdhøpiggen, northern Europe's tallest moun- 
tain, which rises to 2,469 metres. 

The Southeastern Lowlands consist mostly of the 
middle and lower valleys of the Glåma River, which is 
598 kilometres long, and several other rivers. The rivers 
are used to float timber to pulp mills and sawmills. Their 
many waterfalls provide hydroelectric energy. The re- 
gion also has narrow lakes, including Lake Mjøsa. 


y al 
The Trondheim Lowlands include the lower ends of sere 
wide, flat valleys that are suitable for farming. Crops inclu 
ley and potatoes, The region also has much dairy farming. 


Slopes are gentler than in most of the country, and the 
region is more suitable for farming and forestry. These 
Jowlands are the most thickly settled part of Norway. 
They include Oslo, the capital and chief commercial, in- 
dustrial, and shipping centre. 

The Trondheim Lowlands include the lower ends of 
several wide, flat valleys. In addition to providing good 
farmland, the valleys also serve as important railway 
routes to other parts of Norway and to Sweden. 

The lowlands have long been a major region of settle- 
ment. Trondheim, founded in A.D. 998, was once Nor- 
ways capital and leading city. Today, it is a leading cen- 
tre of industry and trade. 

Coast and islands. Many long, narrow inlets of the 
sea indent the rocky coast of Norway. These inlets, 
called fiords, make the coastline one of the most jagged 
inthe world. The longest, Sogne Fiord, extends inland 
for 204 kilometres. Norway has a coastline of 2,650 kilo- 
metres, Including all the fiords and peninsulas, the en- 
tire length of the coast is about 21,350 kilometres, which 
is equal to approximately half the distance around the 
world. 

About 150,000 islands lie off the Norwegian coast. 
Some are only rocky reefs called skerries, which shield 
the coastal waters from stormy seas. The Lofoten and 


400 
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Vesterålen islands are the largest offshore island 
groups. The waters around them have rich cod fisheries. 
The famous Maelstrom current sweeps between the 
two outermost Lofotens, sometimes forming dangerous 
whirlpools. Jan Mayen and Svalbard are island posses- 
sions of Norway in the Arctic Ocean. 


Climate 


The climate of Norway is much milder than that of 
most other regions as far north, especially along the 
countrys west coast. Near the Lofoten Islands, for exam- 
ple, January temperatures average 25 Celsius degrees 
higher than the world average for that latitude. Snow 
that falls along the coast melts almost immediately. The 
warm North Atlantic Current of the Gulf Stream keeps 
nearly all the seaports ice-free, even in the Arctic (see 
Gulf Stream). 

During winter, Norway's inland regions are colder 
than the coast because mountains block the warm west 
winds from the sea. Snow covers the ground at least 
three months a year. During the summer months, when 
the sea is cooler than the land, the west winds cool the 
coast more than the inland. The warmest summers are 
in the inland valleys of the southeast. Less rain falls in- 
land than along the coast. 


| Land region boundary 


| Elevation above 
sea level 


City or town 
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The far north, known as the Land of the Midnight Sun, 
has continuous daylight from mid-May to the end of 
July. The period of midnight sun decreases southward, 
and there is no 24-hour sunshine south of the Arctic Cir- 
cle. In winter, northern Norway has similar periods of 
continuous darkness. See Midnight sun. 


Economy 


Norway has a well-developed economy. Since the late 
1940s, the nation’s income from the production of 
goods and services has increased sharply. Unemploy- 
ment has been relatively low. The rapid economic 
growth has resulted largely from government pro- 
grammes to promote investment and industries, and 
from increased foreign demand for the goods and serv- 
ices of Norway. 

Natural resources. Norway's waters provide its most 
valuable resources. Important petroleum and natural 
gas fields lie offshore in the North Sea. The offshore 
areas and the country's rivers are rich in fish. Norway's 
many swift mountain rivers are used to produce hydro- 
electric power. 

Norway's land is not rich in natural resources. About 
60 per cent of the country consists of mountains and 
plateaus that are covered mostly by bare rock. Only 
about 3 per cent of Norway is farmland, Productive for- 
ests cover more than 20 per cent of the land. 

Service industries are those economic activities that 
produce services, not goods. As in other industrial na- 
tions, Norway's service industries employ a growing 
number of workers. In 1960, employees in service indus- 
tries accounted for about 45 per cent of the work force. 
Today, these activities employ more than 70 per cent of 
Norway's workers. 

Community, government, and personal services em- 
ploy 40 per cent of Norway's workers and include such 
activities as education, health care, and government. 
Other service industries include banking, communica- 
tion, insurance, trade, and transportation. 

Manufacturing developed much later in Norway 
than in the major industrial countries. Those countries 
had their own coal to provide power with which to run 
machines, In the 1800's, Norway had to import coal for 
its factories, which made manufacturing costly and held 
back its growth. By 1900, Norway had started to develop 
its sources of cheap hydroelectric Power. The country's 
factories turned to hydroelectricity to meet their power 
needs. As a result, manufacturing in Norway expanded 
rapidly. 

Today, manufacturing is one of Norway's most valu- 
able industries. About half the factories are in the Oslo 
area. The most important products include petroleum 

products, chemicals and chemical Products, such met- 
als as aluminium and magnesium, processed foods, and 
wood pulp and paper. Norway is one of the world’s 
leading producers of aluminium. This metal is proc- 
essed from imported bauxite. The nation also produces 
clothing, electrical machinery, furniture, and ships. 

Mining became a major Norwegian economic activity 
during the 1970's, when the country began Producing 
petroleum and natural gas from North Sea fields. Today, 
petroleum and natural gas account for a large part of 
the country's income. Iron ore and pyrites, from which 
copper and sulphur are taken, are mined in Norway. 


Other minerals include ilmenite, lead, molybde 
zinc. Coal is mined only in Svalbard, an island t 
north of Norway. A 

Agriculture. Farms in Norway lie on narrow: 
land in inland valleys and along the coast. Abo! 
thirds of the country's farms cover 10 hectares 
Many Norwegian farmers have a second occup 
they can earn enough to support their families, | 
own about two-thirds of Norway's commercial fe 
and many are also loggers. Some farmers also 
mercially. 

Dairy farming and livestock production ace 
over two-thirds of Norway's farm income. Most 
land is used to grow livestock feed, The major ci 
Norway are barley, fruit and vegetables, hay, 
potatoes. 


Norway's gross domestic product 


Services 60%— 


Norway's gross domestic product (GDP) was 103,400, 
dollars in 1993. The GDP is the total value of goods and se 
produced within a country in a year. Services include com 
nity, government, and personal services; finance, insul 
property, and business services; trade, restaurants, and 
transportation and communications; and utilities. Indust 
cludes construction, manufacturing, and mining. Agrici 
cludes agriculture, forestry, and fishing. 


Production and workers by economic act 


Emy 3 
a 
Economic activities Produced people 
Community, government, & 
Personal services 22 
Mining 18 
Manufacturing 14 
Finance, insurance, property, 
& business services 14 
Trade, restaurants, & hotels u 
Tr 
iae 9 mm 
Construction 2 
Utilities 4 
Agriculture 2 
Fishing 1 
Forestry 1 
Total 100 2,028,500 


‘Less than one-half of 1 per cent. 
Figures are for 1993. 
Source: Statistics Norway. 


Norway possesses rich petroleum and natural 
deposits in the North Sea. Exports of petroleum peb prir gas 
have greatly stimulated Norway's economy. 


Forestry has been an important industry in Norway 
for hundreds of years. Lumber became a major export 
during the 1500s. Today, much timber is also used to 
oe pulp and paper. The chief commercial trees in- 
clude birch, pine, and spruce. More than 19,300 kilome- 
tres of forest roads have been built to transport the logs. 
Much timber is also moved by way of rivers. 
ae loggers cut over 10 million cubic metres 
Wan ise a year. The forest growth rate is about 19 mil- 
be a ic metres a year. Timber production could not 
haan much without using up the forests, all of 

Bini protected by government regulations. 

‘ain na Norway has long been an important fishing 
on y ts total catch is about 1.8 billion kilograms a 
feran orwegian fishing crews bring in cod, haddock, 
fae ig, and mackerel. Much of the catch is processed 
TRIR Norway's once-great whaling industry de- 
ce arply during the 1960s. Large catches by Nor- 
> Ant other major whaling nations made many kinds 
titer ne increasingly scarce. In 1987, Norway joined an 
Ane? ana, moratorium (temporary halt) on commer- 
Ged es x He (see Whale [The future of whales). It contin- 
Narva ake some whales for research purposes. In 1993, 
aun, resumed commercial whaling of minke whales, 

a g they were no longer in danger. 
ition te sources. Since the early 1900s, hydroelectric 
Ways ee ave generated most of the power used in Nor- 
Sitch ustry and homes. But since the mid-1970s, the 
inthe e of Norway's rich oil and natural gas deposits 
leu orth Sea has led to more extensive use of petro- 
a ees in industry and transportation. About half 
hy Riles Norway consumes is now generated by 
ean lectric power. About 40 per cent of the countrys 
nen is produced by petroleum products, and about 

ie none by such solid fuels as coal, peat, and wood. 
rate tg T trade. Norway depends heavily on foreign 
ERE Pe keep its standard of living high. The na- 
‘ofits $ e is one of the largest in the world in relation 
Sires pulation. Norway, with limited natural re- 
Wae imports a wide variety of foods and minerals as 
rank as manutacmired goods. Petroleum and natural gas 

orway's chief exports. Other exports include 
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Hydroelectric plants, such as the Alta River dam, above, har- 
ness the energy of Norway's many swiftly flowing rivers. The 
plants provide inexpensive power for homes and industry. 


chemicals, fish, machinery, metals, transportation equip- 
ment, and wood pulp and paper. Norway's merchant 
fleet, one of the largest in the world, is also an important 
source of income for the country. The fleet provides 
shipping services for countries in all parts of the world. 

Norway's leading trade partners are Sweden, Ger- 
many, and the United Kingdom. Norway also trades with 
other European countries, especially Denmark, the 
Netherlands, and France, and with the United States. 

Transportation. During World War 11 (1939-1945), 
about half of Norway's merchant fleet was sunk while 
carrying cargo for the Allies. After the war, the fleet 

rew to become one of the world’s largest. Several hun- 
dred vessels link the coastal cities and towns of Norway. 
Inland, ferries cross many fiords and rivers. 

Norway has an extensive road system. Only the major 
routes are paved, but most of the others have well-kept 
gravel surfaces. Almost all households own a car. 

The government owns and operates nearly all the rail- 
ways. It also owns part of the Scandinavian Airlines Sys- 
tem, which flies throughout the world, Several airlines 
provide regular service to all parts of Norway. The coun- 
trys chief airports are in Oslo, Bergen, and Stavanger. 

Communication. Norway has about 80 daily newspa- 
pers. The most important daily papers include the Aften- 

osten, Arbeiderbladet, Dagbladet, and Verdens Gang 
of Oslo; the Bergens Tidende of Bergen; and the Ad- 
resseavisen of Trondheim. Many of the country's news- 
papers support the views of one of the major political 
parties. 

The government-owned Norwegian Broadcasting 
Corporation operates the countrys radio and television 
systems. No advertising is allowed on the programmes. 


The corporation's income is provided by annual taxes on 
he country. Most radio 


all radio and television sets intl 
tural or educational, 


and television programmes are cul 
and less than a third of the broadcasting time is used for 


entertainment. Norway has an average of 1 radio for 
every person and 1 television for every 3 people. 
The government owns and operates the telegraph 
system and most telephone services. Telegraph and 
telephone lines connect all sections of Norway. 
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Early days. Almost 11,000 years ago, people lived 
along the northern and western coasts of what is now 
Norway. Most of the region was covered by thick ice 
sheets, which took thousands of years to melt. By 2000 
B.C, a series of Germanic tribes had started to settle 
there permanently. They gradually spread throughout 
the region, and continued to arrive for hundreds of 
years after the time of Christ. The tribes formed local 
and regional communities ruled by chiefs and kings. 

The Viking period. Viking sea raiders from the Nor- 
wegian communities spread terror through much of 
western Europe for about 300 years. Beginning with the 
British Isles about A.D. 800, they attacked coastal towns 
and sailed away with slaves and treasure. The Vikings 
also sailed to the west and established colonies in the 
Faeroe Islands and other North Atlantic islands. About 
870, they explored farther west and colonized Iceland. 
Eric the Red brought the first group of settlers to Green- 
land about 985. About 1000, his son, Leif Ericson, led 
what is believed to have been the first voyage of Euro- 
peans to the mainland of America. See Eric the Red; Er- 
icson, Leif; Vikings (The Norwegian Vikings). 

About 900, much of present-day Norway was united 
under Norway's first king, Harold I (called Fairhair), or 
Harald |. He defeated many local chieftains and kings, 
and others recognized his leadership. King Olav | intro- 
duced Christianity in Norway during the 990s. In the 
early 1000s, Olav II achieved full Norwegian unity and 
firmly established Christianity. He became recognized as 
Norway's patron saint soon after his death in 1030. 

The Viking period ended during the late 1000's. The 
church grew in power, foreign trade expanded, and reli- 
gious and trading centres became important cities. Polit- 
ical confusion and bitter struggles for royal power also 
developed. Beginning in 1130, many regional leaders 
claimed the throne. They were defeated in a series of 
civil wars that lasted until 1240. Peace was restored 
under Haakon IV. By 1300, Norway's economy was 
largely controlled by north German merchants. Norway 
had become dependent on them for grain imports. The 
country was weakened further in 1349 and 1350, when 
about half the Norwegian people died in an epidemic of 
plague. 

Union with Denmark. Margaret, the wife of King 
Haakon VI of Norway, was also the daughter of the king 
of Denmark. After her father died in 1375, she had her 
young son elected king and she ruled Denmark as re- 
gent. Haakon died in 1380, and Margaret became regent 
of Norway as well. In 1388, during political confusion in 
Sweden, Swedish noblemen elected her to rule that 
country, too. In 1397, in the Union of Kalmar, Margaret 
united Norway, Denmark, and Sweden, with power cen- 
tred in Denmark. Sweden revolted against the Danish 
rule several times, and broke away from the union in 
1523. 

Under the Danish-controlled union, Norway grew 
weaker and Denmark became stronger. In 1536, Den- 
mark declared Norway a Danish province and made Lu- 
theranism the official Norwegian religion. 

During the 1500's, Norway exported increasing 
amounts of timber to the countries of western Europe. 
As a result, Norway began to develop a great shipping 


Important dates in Norway 


c.870 Norwegian Vikings colonized Iceland. 

.900 Harold | united Norway. 

c. 985 Eric the Red colonized Greenland. 

c. 1000 Leif Ericson sailed to North America. 

1349-1350 An epidemic of plague killed about half the People 
of Norway. 

1380 Norway was united with Denmark. 

1536 Norway became a Danish province. Lutheranism was 
made Norway's official religion, 

1814 Denmark gave up Norway to Sweden but kept Norway’ is- 
land colonies. 

1884 The cabinet of Norway became responsible to the parlia- 
ment instead of the king. 

1905 Norway became independent. 

1940-1945 German troops occupied Norway in World War Il. 

1945 Norway joined the United Nations, 

1949 Norway became a member of the North Atlantic Treaty Or 
ganization. 

1957 King Haakon VII died and was succeeded by Olav V. 

1960 Norway and six other nations formed the European Free 
Trade Association. 

1967 Norway began its greatest welfare programme, which 
combined many established social security schemes 
under the National Insurance Act. 

1970's Norway began producing petroleum and natural gas 
from North Sea fields, greatly stimulating the economy. 

1991 King Olav V died and was succeeded by Harald V. 


industry during the late 1600's. The industry expanded 
rapidly throughout the 1700's. i) 
Union with Sweden. In 1807, during the Napoleonic 
Wars, Denmark sided with France against Britain. Britain 
had been Norway's chief trading partner, but now the 
British ended the trade. British warships blockaded Nor 
way's trade with other countries, and many Norwegians 
starved. Norway was cut off from Denmark by the British 
blockade and began to manage its own affairs. The Nor 
wegians secretly began to trade with the British again. 
Denmark was defeated in 1813 by Sweden, an ally 0 
Britain against France. In 1814, in the Treaty of Kiel, Den 
mark gave Norway to Sweden. Denmark kept Norways 
colonies—Greenland, Iceland, and the Faeroe islands 
The Norwegians did not recognize the Treaty of Kiel. 
Later in 1814, they elected an assembly to draw upa 
constitution for an independent Norway. The constitu- 


Norwegian Vikings sailed long wooden ships—like this ore 
Preserved in an Oslo museum—in raids along the coast 0! 
ern Europe. They also explored the North Atlantic Ocean. 


The National Assembly, Eidsvoll 1814 by Oscar Wet 
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The Constitution of Nor- 
way was adopted in 1814 by 
an elected assembly at 
Eidsvoll, near Oslo. It has re- 
mained in effect since then 
with only minor changes. This 
painting of the assembly, pre- 
sented to the parliament in 
1885, hangs in the Storting’s 
main chamber. 


sgeland. Storting, Oslo 


that year, Norway surrendered. King Haakon VII and the 
cabinet fled to London and formed a government-in- 
exile. The Germans made Vidkun Quisling, a Norwegian 
who supported them, premier of Norway. His last name 
became an international word for traitor. 

‘A secret Norwegian resistance army conducted sabo- 
tage against the German occupation force. These Nor- 
wegians were trained chiefly to join a hoped-for Allied 

invasion of Norway. Other Norwegians fled their coun- 
try and trained in Sweden or Great Britain for the inva- 
sion, Some took part in British commando raids in Nor- 
way. After each raid, the Germans shot, tortured, or 
imprisoned many Norwegians. 

Norwegian fighter pilots were trained in Canada, and 
operated from bases in Britain and Iceland. Norway's 
merchant fleet carried war supplies for the Allies. The 
Norwegian navy helped protect Allied shipping, and 
took part in the invasion of France in 1944. 

On May 8, 1945, after Germany fell, the 350,000 Ger- 
man troops in Norway surrendered. Haakon VII re- 

~ turned in triumph on June 7, the 40th anniversary of 
Norwegian independence. About 10,000 Norwegians 
died during the war, and about half the merchant fleet 
was sunk. The far northern counties of Finnmark and 


Troms lay largely in ruins. See World War I. 


Postwar developments. After the war, U.S. loans 
fleet and industries. 


helped Norway rebuild its merchant 
By the 1950s, the Norwegian economy was thriving. 
Norway became a charter member of the United Na- 
tions in 1945. The next year, Trygve Lie of Norway be- 
came the first secretary-general of the UN. In 1949, Nor- 
way became a charter member of the North Atlantic 


Treaty Organization (NATO). But Norway refused to per- 
mit NATO bases or nuclear weapons on its territory for 
fear of angering the Soviet Union, its neighbour on the 
northeast. The Soviet Union had been formed under 

Russia's leadership in 1922, and it existed until 1991. In 
1960, Norway and six other countries formed the Euro- 


pean Free Trade Association (EFTA), an economic union 
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(see European Free Trade Association). Olav V became 
king of Norway in 1957. 

In 1966, the parliament passed the National Insurance 
Act, probably the most important reform in Norway's 
history. The programme, which began on Jan. 1, 1967, 
combines such social security schemes as old-age pen- 
sions, job retraining, and aid for mothers, orphans, wid- 
ows, widowers, and the handicapped. 

The 1970's. In 1972, Norway signed a preliminary 
treaty to join the European Community, now known as 
the European Union (EU). The EU is an organization that 
promotes trade and economic cooperation among Eu- 
ropean nations (see European Union). The treaty was 
submitted for voter approval. Supporters argued that 
membership would benefit the Norwegian economy, 
while opponents feared it would threaten Norway's na- 
tional identity and quality of life. In September 1972, 
Norway's voters rejected the membership treaty. The 
government then reached a more limited agreement 
with the European Community to eliminate tariffs on 
most industrial goods. 

Norway began producing petroleum and natural gas 
from North Sea fields during the early 1970's, Since then, 
the extraction and processing of petroleum and gas 
have greatly stimulated economic growth. Norway prof- 
ited from large increases in the price of oil from the 
mid-1970s to the early 1980s. During this period, the 
country’s economy continued to expand and unemploy- 
ment remained low, while many other nations struggled 
with inflation and slow economic growth. 

Recent developments. After decades of Labour 
Party dominance in the Cabinet, Norway entered a pe- 
riod of rapidly shifting coalitions and governments dur- 
ing the 1980's, Several nonsocialist governments held 
Power in the early 1980's, followed in 1986 by a minority 
government led by the Labour Party. In the 1989 elec- 
tions, gains by the Progress Party and other nonsocialist 
Parties deprived the Labour Party of control of the par- 
liament, and a coalition led by the Conservative Party 
took office. In 1990, the coalition government collapsed 
and the Labour Party formed a new government. The La- 
bour Party again won elections in 1993, but there was 
strong support for the Centre Party, which opposed EU 
membership. 

Until 1990, only a king could serve as monarch of Nor- 
way. That year, the Storting amended the Constitution to 
allow women to inherit the throne, Olav V died in 1991. 
Harald V succeeded him as king. 

Norway's economic ties with the European Commu- 
nity expanded after the early 1970's, and many Norwe- 
gians urged that the country join the EU. In 1994, Aus- 
tria, Finland, Norway, and Sweden agreed terms with 
the EU to join in 1995, In a referendum in November 
1994, Norwegians voted to reject EU membership, 
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Questions 
What families are covered by Norway's family allowance pro- 
gramme? the 
Who led what was probably the first voyage of Europeans t0 
mainland of America? S 
How do Norway's cities differ from other European cities? 
What is the northern third of Norway called? Why? inet? 
Who chooses and who appoints members of Norway's Cabin 
What role does the Cabinet play in the govenment? 
How did Norway's two official languages develop? j 
Why is Norway's large merchant fleet helpful to the countrys 
economy? 
What are Norway's chief sources of energy? ic ace 
When and why did mining become an important economic 
tivity in Norway? 
What led to Norway's independence from Sweden? 


Norwegian elkhound is a hunting dog that ond 
nated in Norway, probably between 5000 and 4000 ie 
Hunters claim the elkhound can scent an elk 5 kioma js 
tres away. The elkhound stalks its prey quietly and “ant 
it at bay until the hunter arrives. It is also used in naa 
bear and game birds. The elkhound’s coat is thick an 
grey with black tips. The dog weighs about 23 kilo- 
grams. See also Dog (picture: Hounds). 


bo (pop. 121,000) is a city, a local government 
district, and the administrative centre of Norfolk, Eng- 


fand. It stands on the River Wensum, 185 kilometres 
northeast of London. It is noted for its boot-and-shoe 
manufacturing industry and for its large cattle market. 
Other industries in Norwich produce confectionery and 
electrical equipment. The city contains the studios of an 
independent television company and a local radio sta- 
tion. Italso has the headquarters of a large insurance 


pany. 

The centre of Norwich contains a great many medi- 
eval buildings, including more than 30 churches. Among 
the buildings are the Guildhall, dating from the early 
14005; Strangers’ Hall, a merchant's house built in the 
1400s; and a Norman Cathedral that has a high spire 
builtin the Decorated style. 

Norwich terrier is a breed of dog that was devel- 
oped in England about 1880. Norwich terriers make fine 


The Norwich terrier originated in England. 


hunting dogs because they are alert, quick, and sturdy. 
In England, fox hunters use them to chase foxes out of 
holes. The dogs are also good at catching such animals 
asrats and rabbits. In addition, Norwich terriers make 
especially affectionate pets. 

Norwich terriers are identical to Norfolk terriers, €x- 
Cept for the ears. The ears of Norwich terriers stand 
coe up. Those of Norfolk terriers bend forward. The 

mnel Club in England recognized the dogs as separate 
breeds in 1964. 

Norwich terriers may be red, black and tan, wheat- 
coloured, or grey. They have a straight, wiry outer isi 
“he a thick undercoat. The dogs have short legs and 

eir tail is docked (cropped) to medium length soon 
after birth. Full-grown Norwich terriers stand about 2 
centimetres high and weigh about 5 kilograms. 

See also Norfolk terrier. 

Nose is the organ used for breathing and smelling: a 
orms part of the face, just above the mouth. Outwardly, 

Seems simple, but it is complicated inside. 

ol When we breathe, air enters the nose through two 

Penings called nostrils. The nostrils are separated by 

e septum, a thin wall of cartilage (tough tissue) and 

lones. Air passes from the nostrils into two tunnels 
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called the nasal passages, which lead back to the upper 
part of the throat. From the nasal passages, air passes 
through the pharynx and windpipe into the lungs. 

Both nasal passages have a lining of soft, moist mu- 
cous membrane covered with microscopic, hairlike pro- 
jections called cilia. The cilia wave back and forth con- 
stantly, moving dust, bacteria, and fluids from the nose 
to the throat for swallowing. 

Each nasal passage also has three large, shelflike 
bones that are called turbinates or conchae. The top two 
turbinate bones on each side are actually processes (ex 
tensions) of the ethmoid bone. The lowest turbinate 
bone on each side is a separate bone. The turbinates 
warm the air before it enters the lungs. These bones 
also stir up the air so that dust in the air sticks to the mu- 
cous membrane of the turbinates and thus does not 
pass into the lungs. 

The perception of smell occurs in the highest part of 
the nasal cavity, where olfactory nerve receptors lie in a 
small piece of mucous membrane. These receptors gen- 
erate nerve impulses in response to chemicals in the air. 
Olfactory nerve fibres then carry the impulses to a part 
of the brain called the olfactory bulb. One olfactory bulb 
lies just above each nasal passage. From there, the im- 


ut inwardly complex. Its interior, 
of two passages. Each passage contains three 
led turbinates, which are covered by mucous 
inhaled air. Mase fibres 

ding from an olfactory bulb at the top of each passage con- 
bi n dovr-detecting olfactory nerve receptors. The exterior of 
the nose, below left, consists largely of an elastic tissue called 
cartilage. So also does the front-most part of the septum, the 
wall that separates the nasal passages, below right. 


The nose is outwardly simple b 
above, consists 
shelflike bones call 
membranes. These bones help warm 
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pulses are carried to other parts of the brain, where they 
are translated into sensations of odour. 

The sense of smell is closely related to the sense of 
taste. Some experts believe that much of our taste sensa- 
tions are really sensations of odour that we have associ- 
ated with certain tastes. For example, we really smell 
coffee, tobacco, wine, apples, and potatoes more than 
we taste them. If a person is blindfolded and the nose 
stopped up so that the person cannot smell, the person 
has great difficulty telling apples from potatoes by taste. 
Red wine and plain coffee taste almost alike to such a 
person when they are at the same temperature and con- 
sistency. 

We cannot smell when we have a cold, because the 
infection inflames the mucous membrane of the nasal 
passages and blocks the passage of air to the centre of 
smell. It is important to keep nasal passages clean and to 
treat any inflammation of the mucous membrane at 
once. When neglected, colds can lead to more serious 
ailments, such as bronchitis and pneumonia. Sinuses, 
which empty into the nose, may also become infected. 


Related articles in World Book include: 
Adenoids Cilia 


How we breathe 
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When air is inhaled, it moves 
through the nasal passages 
and to the lungs in one con- 
tinuous movement. 


Outgoing air 


When air is exhaled, most of it 
is discharged at once, but 
some remains in the nose 
until another breath is taken. 


To stop minor nosebleeds, lean forward and pinch your nos- 
trils together for about 10 minutes. 


Cold, Common Respiration (with diagram) 
Cold sore Rhinitis 

Mucus Sinus 

Nosebleed Smell (with diagram) 


Nosebleed is a discharge of blood from the nose. 
Most nosebleeds result from minor irritations of the tis- 
sue that lines the lower nasal passages. But nosebleeds 
may also occur as a symptom of a serious illness or asa 
result of a head or neck injury. The medical term for 
nosebleed is epistaxis. 

The nasal passages are lined with a thin, moist tissue 
called mucous membrane. Many small vessels carry 
blood close to the membrane’s surface. If the membrane 
becomes dry, even slight knocks or scratches can break 
the blood vessels. This type of nosebleed commonly ot- 
curs in the winter, when nasal tissues become irritated 
by dry, cool air and by colds and influenza. 

Minor nosebleeds frequently result from irritations of 
the mucous membrane that covers the nasa/ septum, the 
structure that separates the two nostrils. Some people 
have a septum which curves into one of the two nostri 
chambers. Such a septum lies directly in the path of air 
entering the nose, and therefore is likely to become 
dried and to bleed if irritated. 

To stop a minor nosebleed, sit down and lean for- 
ward. Then, pinch your nostrils together for about 10 
minutes, or until the bleeding stops. Repeat if necessary, 
but if the nosebleed does not stop after 30 minutes, 
seek medical attention. 4 

Severe nosebleeds may be associated with physical 
injury, fever, high blood pressure, or blood disorders. 
Medical advice should be sought if bleeding is sever 
Nostradamus (1503-1566) was the Latin name of Mi- 
chel de Notredame, a French astrologer and doctor. His 
fame rests on his book Centuries (1555), a series of 
prophecies in verse. Nostradamus won lasting fam 
1559 when King Henry II of France died in a manner pre 
dicted in the Centuries. 

Nostradamus was born in St-Rémy, in southern 
France. He earned a doctor's degree in 1532, and be 
came a professor at the University of Montpellier. The 
success of Centuries gained him an appointment as Ey 
court physician to King Charles IX of France. He also 
came an adviser to Catherine de Médicis, wife of Kind 
Henry II of France. 


ein 


co s's prophecies are vague and open to in- 
World Wart ne published in 1921 seemed to predict 
sued hale (1939-1 945). During that war, the Nazis is- 
convince i a Versions of Nostradamus's prophecies to 
miles ofthe Neis people and their European ene- 
N azis’ ultimate victory. 
ser See Nose. 
tent is an officer authorized by law to cer- 
Ments, such ocuments, and to take oaths. Many docu- 
come legall as deeds, must be notarized before they be- 
document ly effective. The purpose of notarizinga 
The nota is to protect those who use it from forgeries. 
Vidual aes ple the document to certify that the indi- 
the nota aagana it appeared in person and swore to 
ine. The w at the signature on the document is genu- 
the Hae. records that fact, then stamps 4 seal on 
name and ae The seal carries information about the 
Nees jocation of the notary. 
ices, In ie are usually allowed to charge for their serv- 
appoints eat Britain and Canada, the Court of Faculties 
any res nonnes In many states of the United States, 
tary ns aS person can geta commission as a n0- 
ic, on payment of a fee. 
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The Cathedral of Notre 
Dame is a masterpiece of 
Gothic architecture and one 
of the most famous buildings 
in Europe. It stands on a small 
island in the Seine River in the 
heart of Paris. The cathedral 
was built between 1163 and 
1250. This picture shows the 
main entrance. 


Notation is any system of symbols and abbreviations 
that helps people work with a particular subject. Mathe- 
matics uses notation to simplify and consolidate ideas 
and problems. The Arabic numeral system is a nota- 
tional device for writing numbers and making arithmetic 
and other branches of mathematics easier. Chemistry, 
music, and other subjects have notation systems. 

See also Arabic numerals; Numeration systems; 
Music (Musical notation); Symbol. 
Note. See Promissory note. 


Notornis is the scientific name for an extremely rare, 
o called the 


flightless, New Zealand bird that is als 
takahe. It is now extinct in the North Island. This type of 
bird was widespread in the South Island in early times. 
Only a few specimens of the notornis were obtained 
from 1849 to 1898. It was then lost, and scientists 
thought it was extinct. It was rediscovered in 1948. 
Notre Dame, Cathedral of, is a famous cathedral in 
Paris. It stands on the Île de la Cité, a small island in the 
Seine River, in the centre of Paris. The cathedral is dedi- 
cated to Notre Dame, the French expression for Our 
Lady, the Virgin Mary. The cathedral is one of the finest 
examples of Gothic architecture. 
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The cathedral stands on the site of two earlier 
churches. Construction of the present building occurred 
between 1163 and 1250. During the French Revolution in 
the late 1700's, Notre Dame was heavily damaged by 
mobs who regarded the church as a symbol of the hated 
monarchy. Beginning in 1845, the French architect 
Eugéne Emmanuel Viollet-le-Duc directed extensive res- 
torations of Notre Dame. He was responsible for much 
of the cathedral's present appearance. 

Notre Dame was one of the first buildings to have fly- 
ing buttresses (arched exterior supports). The buttresses 
permit the use of large stained glass windows that allow 
light to enter the building. 

Nottingham is an industrial city in central England. It 
is the chief city in the district of Nottingham, which has a 
population of 261,500. Nottingham lies on the north 
bank of the River Trent. For the location of the city, see 
England (political map). The city is the administrative 
centre of the county of Nottinghamshire. 

Nottingham’s workers make bicycles, chemicals, ho- 
siery and lace, and tobacco products. The district also 
has bleaching and dyeing, brewing, engineering, spin- 
ning, and tanning industries, The district includes News- 
tead Abbey, which was Lord Byron's home. 

An old castle towers above the centre of Nottingham. 
Other major landmarks include the University of Not- 
tingham and St. Mary's Church, a good example of Eng- 
lish church architecture of the 1400's. Sherwood Forest, 
near Nottingham, was supposedly the home of the leg- 
endary English outlaw Robin Hood (see Robin Hood). 

Nottingham existed by the 800's and became a major 
centre of the wool trade during the Middle Ages. Dur- 
ing the late 1700's and early 1800's, the city prospered 
and its population increased rapidly as hosiery, knitting, 
and lacemaking industries developed there. 

See also Nottinghamshire. 

Nottinghamshire is a county in central England. It is 
famous for the legend of Robin Hood, who is supposed 
to have lived in Sherwood Forest with his band of out- 
laws. People know the county today for important indus- 
tries that manufacture bicycles, clothing, tobacco, and 
drugs, for its rich coalfield, and for Nottingham lace. 

Nottinghamshire was only slightly affected by the re- 
organization of England's local government in 1974, Two 
small parts of northern Nottinghamshire were taken into 
the new county of South Yorkshire. The city of Notting- 
ham had been separately administered as a county bor- 
ough. But in 1974 it became one of the local government 
districts in Nottinghamshire. 


People and government 


Local customs and legends. Nottinghamshire’s 
most famous legendary hero is the outlaw Robin Hood. 
Nottingham’s Goose Fair, held in October, has been an 
annual event for hundreds of years. Each February, Blid- 
worth has its cradle-rocking ceremony, on the Sunday 
nearest to the Purification of the Virgin Mary. The last 
baby boy baptised in the parish is rocked in a cradle in 
front of the church altar. This commemorates the Holy 
Family's thanksgiving at the birth of Jesus Christ. 

Recreation. The county has three soccer teams that 
play in the Football League: Mansfield Town, Notting- 
ham Forest, and Notts County. The Nottinghamshire 
county cricket team plays in first-class cricket, and its 


Facts in brief about Nottinghamshire 


Administrative centre: Nottingham. 
towns: Nottingham, Beeston and Stapleford, Mans- 
field, Carlton, Sutton in Ashfield. 

Area: 2,165 km’, 

Population: 7997 census—980,600. 

Chief products: Agricu/ture—barley, beef, dairy products, fruit, 
pigs, poultry, sugar beet, wheat. Manufacturing—beer, bicy- 
cles, bricks, cigarettes, clothing, drugs, engineering goods, 
food products, footwear, flour. Mining—coal, gypsum. 


ground, Trent Bridge, is used for some test matches. 
The United Kingdom's National Water Sports Centre at 
Holme Pierrepont, on the River Trent, hosts many inter- 
national meetings. Other activities include fishing, horse 
racing, hunting, and pigeon fancying. Nottingham’s Play- 
house Theatre is the scene of the first performance of 
many plays before they move to London. 

Local government. Nottinghamshire has eight local 
government districts: Ashfield; Bassetlaw, which in- 
cludes all the northern part of the county; Broxtowe, 
which includes Eastwood; Gedling, which includes Ar- 
nold and Carlton; Mansfield; Newark and Sherwood, 
which includes all of eastern and central Nottingham- 
shire; Nottingham; and Rushcliffe, which covers the 
southeastern part of the county. The Nottinghamshire 
County Council, which has headquarters at Nottingham, 
provides some public services throughout the county. 

The crown court sits at Nottingham. Nottinghamshire 
Constabulary, which polices the county, has its head- 
quarters at Nottingham. 


Economy 


Manufacturing. Nottinghamshire has the largest bi- 
cycle factory in the world. It also has tobacco factories, 
founded by John Player in the 1870's. Drug-producing 
factories supply a nationwide chain of chemist shops 
founded by Sir Jesse Boot in the 1800s (see Boot, Sir 
Jesse). The lace industry has been associated with Not 
tinghamshire since the 1500's, but the manufacture of 


m 
Nottinghamshire is one of the five counties that together fo" 
the East Midlands region of central England. 


hosiery, knitwear, and other garments has now devel- 
oped into a more important industry. 
Scedele produces hosiery and other clothing, to- 
oe shia beer, bricks, engineering goods, footwear, 
heavy ah equipment. Newark is a market town with 
ties Cid and agricultural engineering indus- 
ing ard ora, another market town, has wire-rope mak- 
W onstruction, engineering industries. 
naoin is a coal-mining centre, but it also has a 
de anuais These include food products 
e eaii for mining, quarrying, and railways- 
millin nd so has electrical, engineering, malting, and 
ENAA In the Arnold area, industries include 
neering an eee clothing manufacture, light engi- 
Bae ae Farms cover nearly three-quarters of the 
and Whext Se Farmers in the east grow mainly barley 
sugar beet. Thee Nottinghamshire farmers also grow 
county, b i ere are dairy farms in all parts of the 
cheese i Particularly in the Trent valley. Stilton 
the south an important dairy product. The Soar valley, in 
tening fee of the county, is an important area for fat- 
Te ee this district also keep 
farms, Sail The county has some pig and poultry 
shire incl d er scale farming activities in Nottingham- 
Bramley G e fruit growing and rose breeding. The 
near ehg apple was first grown in the 1860s 
rieti well. Today it is one of the most popular va- 
ie of cooking apple. 
rich sae =e quarrying. The west of the county has a 
olliery, eld, which centres on Mansfield. Bevercotes 
World's seed Ollerton, opened in 1967 as one of the 
prod ost modern coal mines. Nottinghamshire also 
Tees gypsum. 
as petite and communications. Nottinghamshire 
Mi ral position on Britain's rail and road systems. 
Silene from London to northern 
The A1 Ay asses through the southwest of the county. 
, the Great North Road, from London to Edin- 
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Nottingham’s city centre is 
dominated by its Council 
House. The bell of the clock 
can be heard 11 kilometres 
away. 


burgh, passes through the northeastern part of Notting- 
hamshire. The A46, running from Bath to Lincoln, passes 
through Newark. Railway lines link Nottingham with all 
parts of the country. 

Nottingham has its own daily newspaper. It also has 
two local radio stations: one operated by the BBC, the 


Places to visit 


Following are brief descriptions of some of the interesting 
places to visit in Nottinghamshire: 
Castle, near Worksop, is the earthwork of a Nor- 
man castle. From its top there is a good view of Sherwood 
Forest. 
ne, near Mansfield, has the ruins of King John’s Palace, 
‘once a royal hunting lodge. Three kilometres away is Parlia- 
ment Oak, where Edward | is supposed to have held his par- 
liament in 1280. 
Clumber Park, near 
has an attractive avenue of lime trees ani 
walks. 
as a church with an Easter sepulchre 


Hawton, near Newark, hi 
dating from the 7300s. The church has beautiful stone carv- 


Worksop, extends over 1,200 hectares. It 
d splendid woodland 


ings. 
Laxton is a village where strip farming is carried on as in Saxon 
days. 

h, near Retford, has a tiny Norman church in 
which Roman tiles were used. A Roman ford lies in the local 


g from the 1170's, which played an 


river. 
Newark has a castle, datin! 
| War. The town has many other his- 


important part in the Civil 
toric buildings. 

Abbey was founded in 1170 by King Henry II. It be- 
came the home of Lord Byron and now displays his bedroom 


and possessions. 
sham has a Norman castle which is now restored as a 
museum of art. An inn, the Trip to Jerusalem, is built into the 
date from the 1100s. Woollaton Hall, 


castle rock. It is said to 
now houses the citys natural history 


an Elizabethan manor, 
museum. 
Sh Forest still has some of its former historic areas of 
of England's largest oaks. 


trees. Its Major Oak is one 
as built in the 1100s. It has beautiful stone 
imals made in the 1200s. 
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other, Radio Trent, by an independent company under 
the IBA. Many towns have local weekly newspapers. 


Land 


Location and size. Nottinghamshire lies in the heart 
of England. It is one of five counties comprising the East 
Midlands region, on the eastern side of the industrial 
Midlands. Nottinghamshire is bounded by South York- 
shire and Humberside to the north, Lincolnshire to the 
east, Leicestershire to the south, and Derbyshire to the 
west. The county is roughly oval in shape. It extends 82 
kilometres from north to south and 43 kilometres from 
east to west. 

Land features. Nottinghamshire is on the eastern 
slopes of the Pennine chain. It has no mountains. Two- 
fifths of the land is less than 30 metres above sea level. 
The land rises to about 200 metres near the town of 
Mansfield in the west. It drops to as low as 14 metres 
above sea level in the northeastern part of Nottingham- 
shire. The richest farmland lies in the southern, eastern, 
and northeastern parts of the county. 

Near the Lincolnshire border in the east, the land 
forms a vast plain, which continues through Lincoln- 
shire to the North Sea. Western Nottinghamshire is a 
rugged area, similar to the neighbouring county of Der- 
byshire. This area is rich in coal. 

A wide sandstone strip extends from Nottingham in 
the southwest to Bawtry in the north. Most of the coun- 
tys water supplies come from natural underground res- 
ervoirs in the sandstone. 

The River Trent runs from north to south through the 
county, The River Soar borders the fertile farm lands in 
the southwestern part of Nottinghamshire. The River 
Leen was once important to Nottingham as the city's 
chief source of water. 

Climate is similar to that of many eastern counties. 
Easterly winds, which blow in across the North Sea, 


The young Robin Hood still bends his bow at Nottingham Cas 
tle in a bronze statue by the sculptor James Woodford. 


cause occasional cold spells. January is the coldest 
month, with an average temperature of about 3° C. The 
warmest month is July, when the average is about 17G 
Rainfall averages 610 millimetres a year. 


Newark, a town on the River 
Trent in eastern Nottingham- 
shire, has one of the largest 
market squares in Britain. 


History 


People have lived in Nottinghamshire since Stone 
Age times. The county is named after an Anglian leader 
called Snot. His people invaded the area after the Ro- 
mans left in the A.D. 400's. William the Conqueror made 
Nottingham a city and built a castle there in the 1000s. 
Charles | signalled the start of the Civil War from Not- 
tinghamshire in 1642. 

James Hargreaves and Richard Arkwright, important 
figures in the Industrial Revolution, both worked in Not- 
tingham. Famous people born in the county include Wil- 
liam Booth, who founded the Salvation Army, and the 
novelist D. H. Lawrence. 

Nouakchott (pop. 350,000) is the capital and largest 
city of the West African republic of Mauritania. It lies in 
western Mauritania, along the Atlantic Ocean. For loca- 
tion, see Mauritania (map). 

Government buildings and foreign embassies domi- 
nate the centre of the city. Nouakchott is overcrowded. 
The severe droughts that affected the Saharan region to 
the north during the 1970's forced large numbers of 
tural people to move to the city to obtain food and 
work. Many of them live in shacks and tents. Nouakchott 
has some modern housing, mostly centred on the Place 
de Indépendence (Independence Square). The city's 
products include hand-woven woollen carpets and 
other handicrafts, soft drinks, and chemical products. 
Nouakchott has an international airport and a seaport. 

Nouakchott was founded in 1957, when France ruled 
Mauritania. It was established to replace St. Louis, Sene- 
pe as the seat of Mauritania’s colonial administration. It 

ecame the capital when Mauritania gained independ- 
ence from France in 1960. 
Spa See New Caledonia. 
Bjert is a part of speech that identifies people, places, 
fia at actions, qualities, and ideas. The English lan- 
3 ge has a great variety of nouns. These nouns have 
en grouped into several classifications, some of 
Which overlap. 
oe and concrete nouns. Abstract nouns iden- 
free as and qualities that have no physical existence. 
GRA effort, and knowledge are abstract nouns. In 
ie concrete nouns identify objects that can be 
an eard, smelled, touched, or tasted. Aeroplane, 
ane cake, and skyscraper are concrete nouns. Some 
et ein an be used as either abstract or concrete nouns. 
auali imple, red as an abstract noun may specify the 
ity of redness. As a concrete noun, it may represent 
e colour. 
Fo nouns usually function as mass nouns do. 
ee an article may or may not be used with an 
Bi oy M n. It is correct to say either He had courage 
fied with the courage. However, an article must be 
ik a singular concrete noun—He had a car, not 
le had car. 
oe and common nouns. Proper nouns identify 
amples ar names or titles and are always capitalized. Ex- 
emes include Apollo I Victoria Street Green Park, 
arenes Eve, and President Lincoln. Proper nouns 
rect t y are used without an article, though itis cor 
0 say the United Kingdom or the River Ganges. 
Mine that are not proper nouns are common 
. They identify general categories of things. For ex- 
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ample, experiment, helper, holiday, and river are all 
common nouns. 

Collective nouns identify groups of persons, ani- 
mals, or things. Examples include audience, class, 
crowd, family, flock, government, and team. A collective 
noun may be considered singular if the word is used as 
a unit. In this instance, the noun takes a singular verb. 
For example, The cast of the play was at its best. A col- 
lective noun is considered plural if the word is used in 
terms of its parts. The noun then takes a plural verb— 
The cast were applauded /oudly for their performances. 

Nominals are words and phrases that function as 
nouns. Pronouns are the most common nominals, but 
other parts of speech may be used as nouns: 

Adjective: The strongest was not best. 
Gerund: Gardening is fun. 

Infinitive: To err is human. 

Prepositions: We knew the ins and outs. 
Pronoun: He went for a walk. 


Number and case. English nouns may have endings 
that show number and case. 

Number is the form which indicates that the noun re- 
fers to one (singular) or to more than one (plural). Singu- 
lar nouns indicate one, such as pear, apple, man, and 
mouse. Plural forms for these nouns are pears, apples, 
men, and mice. Abstract nouns, and proper nouns do 
not ordinarily have distinct plural forms. But in special 
cases, these types of nouns may be used as concrete 
nouns— There were three Sams in the room. 

Case is the form that helps show the relation of a 
noun to other words in a sentence. In some languages, 
words have many different endings to show relation- 
ships. In English, word order, rather than endings, 
shows relationships. Modern English nouns have only 
two cases, common case and possessive case. Boy, man, 
and Sam are common-case forms. Boy's, man’s, and 
Sam's are possessive-case forms. 

Gender. In English, nouns are sometimes said to 
have gender, but this feature is not usually shown by 
endings. An English noun has gender only in the sense 
that it is referred to by one of three pronouns: he or 
him, she or her, and ít. I found Jim and brought him 
home, | found Sally and brought her home, or I founda 
book and brought it home. 

Nouns for which the corresponding pronoun is he or 
him are masculine nouns. Nouns for which the corre- 
sponding pronoun is she or her are feminine nouns. 
Nouns for which the corresponding pronoun is tare 
neuter nouns. Usually, masculine nouns name males, 
feminine nouns name females, and neuter nouns name 
inanimate or sexless things. However, there are some 
exceptions. Some people think of a ship as feminine and 
refer to it as she, though most authorities prefer the 
neuter pronoun it. We may use such expressions as 
There she goes! in connection with almost any object. 
Such nouns as baby, mosquito, and mouse do not name 
sexless things, but we usually use neuter pronouns in 
connection with them. In many languages, the connec- 
tion between sex and gender in grammar is not so close 
as it is in the English language. 


lated i Id Book include: 
se articles in Wor ' Sentence (Subject 


Case Number S 
Declension Person and predicate) 
Inflection 
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Nova is an explosion that causes a star to become from 
10,000 to 100,000 times as bright as the sun. The star 
may shine this brightly for a month or longer before 
gradually fading to its original brightness. A nova hurls 
huge masses of gas and dust into space. The word nova 
comes from the Latin word for new. People once mis- 
took novae for new stars. 

Stars that undergo fast novae reach their maximum 
brightness several hours after the explosion. They begin 
to fade after a few days. Stars that undergo slow novae 
take much longer to reach their maximum brightness. 
However, they stay extremely bright for months or even 
years before they fade to their original brightness. Fast 
novae propel gas and dust outward at speeds of a few 
thousand kilometres per second. Slow novae do so 
about a tenth as fast. 

Astronomers believe that novae occur in close bina- 
ries. A close binary is a double star system in which two 
stars revolve closely around each other (see Binary star). 
For a nova to occur, one of the stars must be medium- 
sized, and the other must be a small, extremely dense 
star called a white dwarf The two stars are so close that 
the gravitational pull of the white dwarf draws material 
rich in hydrogen from the larger star. This material col- 
lects on the white dwarf and eventually triggers reac- 
tions of nuclear fusion there. In such reactions, hydro- 
gen nuclei combine to form helium nuclei, and a large 
amount of energy is released. The reactions quickly be- 
come a runaway process, which results in a nova. 

During the last 100 years, astronomers have observed 
some stars that have undergone more than one nova. 
Astronomers call such explosions recurrent novae. All 
novae may be recurrent, but for some of them the inter- 
val between explosions may be hundreds or even thou- 
sands of years. This much time may be required for a 
white dwarf to accumulate enough hydrogen for nu- 
clear fusion to recur. On the other hand, the causes of 
recurrent and ordinary novae may differ, and ordinary 

novae may occur only once in a close binary. 

Some close binaries undergo small explosions every 
month or so. These dwarf novae do not throw out mate- 
rial during an outburst, and they become only 10 to 100 
times as bright as the sun. Their cause is unknown. 
Other stars undergo explosions called supernovae, 
which are thousands of times as bright as ordinary 
novae. Some supernovae occur in binaries, while other 
supernovae result from the collapse of extremely mas- 
sive stars, 

See also Supernova. 

Nova Scotia (pop. 899,942) is one of the four Atlantic 
Provinces of Canada. It includes a peninsula of the Cana- 
dian mainland and also Cape Breton Island. 

Service industries are the leading economic activity in 
Nova Scotia. These industries include education, gov- 
ernment, and hotels and restaurants. Food processing is 
also important to the province's economy. Halifax is the 
capital of the province. See Canada. 

Novalis (1772-1801) was the pen name of Friedrich von 
Hardenberg, a German romantic poet. Five poems by 
Novalis, called Hymns to the Night (1800), express his re- 
ligious, mystical nature, and a longing for death. In the 
essay Christianity or Europe (1799), Novalis tried to show 
that people lived more meaningful lives in the spiritual 
unity of the Catholic Middle Ages than in his own time. 


This became a theme of German romanticism. He died 
before finishing a novel, Heinrich von Ofterdingen. 

Novalis was born in Saxony. The death of his 15-year- 
old fiancée in 1797 deepened his melancholy and his re- 
ligious temperament. Novalis’ work as a mining engi- 
neer brought him close to the land and intensified his 
love of nature and its mysteries. 

Novaya Zemlya is the Russian name for two islands 
in the Arctic Ocean that belong to Russia. The name 
means new land. The northern island is about 52,000 
square kilometres in area. The southern island is about 
38,800 square kilometres. The islands have a combined 
coastline of 2,736 kilometres. Novaya Zemlya has an arc- 
tic climate. The islands have large deposits of coal, and 
some gold and copper. 

Russians first discovered Novaya Zemlya, probably in 
the A.D. 1000's. But the islands remained uninhabited 
until 1877, when they were annexed by Russia. The So- 
viet Union (which was formed in 1922 under the leader- 
ship of Russia, and existed until 1991) built villages for 
hunters. A small colony of Russians and Samoyeds live 
on the southern island. Islanders rear reindeer, trap ani- 
mals, and collect eider down (the feathers of eider 
ducks). The Soviet Union tested nuclear bombs on the 
northern island, and Russia continues to use the island 
as a nuclear testing site. 


port 


Halifax, capital of Nova Scotia, is an important Canadian 
city. 


Novel is along fictional story written in prose. It is one 
ofthe most popular forms of literature. 

Novels can provide exciting stories and an escape 
from everyday life. However, they also appeal to people 
for many other reasons. Many novels encourage the 
reader to think about moral, social, or philosophical 
problems. Some novels point out injustices or evils that 
exist in society and challenge the reader to seek social 
or political reforms. Novels also may provide knowl- 
ne unfamiliar subjects or give new insight into 
familiar ones. 

The subject matter of novels covers the whole range 
ofhuman experience and imagination. Some novels por- 
tray true-to-life characters and events. Writers of such 
realistic novels try to represent life as it is. One kind of 
realistic novel, the psychological novel, focuses on the 
thoughts and feelings of one or more characters in a 
story. In contrast to realistic novels, romantic novels 
portray idealized versions of life. Some novels explore 
pey imaginary worlds. For example, science fiction 
iti may roe tal thare place in the future 

. Other po in- 
clude detective novels anA ya ari ene ss Hat ‘i 
nit ysteries. The plots of such 
ai ich are full of suspense, fascinate countless 
A i aliterary form, the novel has four basic features 
ae <a distinguish it from other kinds of literature. 

7 is a narrati i 

ateller. It thus differs trona relet ma prae 
story through the speech and actions of ala: 

Second, novels are lon han sh i in 
mies indin ger than sl vort stories, fairy 
reati KE i — types of nar Novels vary 
atha kaom M gs — e0000 eme Be- h 
Eiend mtus ran cover a longer perio 
ffer kinds of remis characters than can most 
koua a novel is written in prose rather than verse. 
Reins ure distinguishes novels from long narrative 

Fou 
oad pews are works of fiction. They differ from 
that tell i iographies, and other long prose narratives 
times ‘eae real events and people. Novelists some- 
en eir stories on actual events or the lives of 
in Pans: But these authors also make up incidents 
trey ieee Therefore, all novels are partly, if not en- 

ary. 

The basi 
Nema features of the novel make it a uniquely 
cis ie pf literature. Novelists can arrange inci- 
almost li cribe places, and represent characters in an 
Miao mitless variety of ways. They also may narrate 
als for a from different points of view. In some nov- 
ithe, th mple, one of the characters tells the story- In 
ofa etsn events may be described from the viewpoint 
è point ouside of the story. Some novelists change 
lice o view from one section of a story to another. 

a also vary their treatment of time. They may de- 
ofa singl Se of pages to the description of the events 
abo gle day, or they may cover many years within 

ut the same space. 


Origins of the novel 


This arti ' : 

ae discusses the development of the novel in 
literary f iterature. The novel became established as a 
form during the 1700s in England. However, its 
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roots can be traced back to ancient Greek and Roman 
literature. Novels grew out of a narrative tradition in Eu- 
rope that covered many centuries. They combined cer- 
tain features of such nonfictional narratives as histories 
and biographies with those of fictional narratives. From 
histories and biographies, novelists learned to portray 
events and characters in realistic detail. At the same 
time, they drew upon the plots, themes, and techniques 
of early fictional narratives. 

; Ancient Greek and Roman narratives. In ancient 
times, most long narratives were composed in verse. 
Histories were among the few kinds of long narratives 
written in prose. The earliest known histories were writ- 
ten by two Greek authors, Herodotus and Thucydides, 
during the 400s B.C. 

The finest fictional narratives of ancient Greece were 
long poems called epics, which told about the deeds of 
legendary heroes and mythical gods. The /iad and the 
Odyssey, the two most famous epics, were probably 
written by Homer between 800 and 700 B.C. 

The Greeks also wrote long fictional stories called ro- 
mances. These tales described fantastic adventures in 
foreign countries or related the plights of young lovers. 
Some writers composed pastoral romances, which told 
of love between shepherds and maidens. One of the 
best-known Greek pastoral romances is Daphnis and 
Chloe (100s or 200s A.D.) by Longus. 

The most important Roman narratives included Satyri- 
con (about 60 A.D.) by Gaius Petronius and Metamor- 
phoses, or The Golden Ass (mid-100s A.D.), by Lucius 
‘Apuleius. These earthy stories contrast sharply with the 
idealized love stories of the Greeks. Satyricon vividly 
portrays the adventures of three Roman scamps. Meta- 
morphoses tells of aman who is changed into a donkey 
and travels through various countries observing the fail- 
ings of human beings. 

Later European narratives. Love and adventure sto- 
ries called romances of chivalry became widely popular 
in Europe during the late Middle Ages. Many of the ro- 
h the legendary British King Arthur and 


mances dealt witi 
his knights of the Round Table (see Arthur, King; Round 


Table). 

During the 1500s and 1600s, many English romances 
were written in an extremely decorative style. After John 
Lyly of England wrote Fuphues: The Anatomy of Wit 
(1578), this highly artificial style was called euphuistic 
and was widely imitated by other English writers. 

In Spain, however, several narratives that were more 
realistic appeared during the 1500s. La Celestina (1499), 
by Fernando de Rojas, tells about a pair of young lovers 

e witchlike Celestina. One of the 


brought together by thi 
most influential narratives of the period was Lazarillo de 


Tormes (1554) by an unknown Spanish author. Some 
critics consider it the first picaresque narrative. \t de- 
scribes the struggles and adventures of a young picaro 
(rogue) who makes his way in the world through cun- 
ning and treachery. In some ways, the plot resembles 
that of the romances about knights. For example, it con- 


sists of a series of episodes in which the central charac- 
ter overcomes various obstacles and enemies. But in Za- 


zarillo de Tormes, the rogue replaces the knight as the 
with its social and economic strife, 
magnificent castles 
arrative 
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described the classes of urban society and pictured city 
life of the 1500's. 

The first novel, according to some critics, was the 
Spanish masterpiece Don Quixote (part | 1605; part Il 
1615) by Miguel de Cervantes. Other critics disagree, 
but almost all believe that Don Quixote contributed 
greatly to the development of the novel. Cervantes’ story 
tells about a middle-aged landowner whose mind is 
filled with idealistic dreams from reading romances of 
chivalry. He imagines himself a knight and goes into the 
world to battle injustice. The central characters in Don 
Quixote differ significantly from the unbelievably heroic 
or clever characters in romances and picaresque narra- 
tives. Cervantes’ characters resemble real people and 
often make foolish and tragic mistakes. 


The rise of the English novel 


The novel emerged as a distinct literary form during 
the 1700's in England. Authors deliberately tried to 
create belief in their stories. They described the lives of 
ordinary characters and dealt with the social and eco- 
nomic backgrounds of these people. 

The first English novelists. Some critics regard 
Daniel Defoe as the first novelist, though his stories do 
not have unified plots. Defoe’s Robinson Crusoe (1719) 
and Moll Flanders (1722) consist of a series of episodes 
in the lives of clever and resourceful, but ordinary, char- 
acters. Robinson Crusoe describes the adventures of a 
man marooned on an island for 24 years. Moll Flanders 
tells of a woman who becomes a thief and a prostitute 
but repents late in her life. 

Samuel Richardson created novels with well- 
developed plots rather than disconnected episodes. His 
Pamela; or Virtue Rewarded (1740) tells of a virtuous fe- 
male servant who resists her master’s attempts to se- 
duce her. The story is told in the form of letters, most of 
which are written by Pamela, the heroine, to her family. 
Through the letters, the reader follows Pamela's 
thoughts and feelings. Richardson thus reveals certain 
psychological aspects of the central character, 

Henry Fielding wrote The History of Tom Jones, a 
Foundling (1749), which is especially noted for its elabo- 
rate, unified plot. This novel tells of the comical adven- 
tures of a young orphan. In Joseph Andrews (1742), 
Fielding described the behaviour of different classes of 
people. He emphasized how people's manners either 
disguise or reveal their true natures. 

Tobias Smollett wrote amusing, loosely constructed 
novels about eccentric characters. Most critics consider 
The Expedition of Humphry Clinker (1771) to be Smol- 
lett's best novel, It is written in the form of letters. The 
novel reveals the personalities of a group of travellers as 

they meet people of various social classes. 

Laurence Sterne was one of the greatest experiment- 
ers in the history of the novel. His masterpiece is The 
Life and Opinions of Tristram Shandy, Gentleman (1760- 
1767). Tristram Shandy is an unconventional novel of 
conversations and remembrances rather than action. 

The story humorously portrays a great variety of charac- 
ters, philosophical ideas, and social customs. 

Gothic novels became widely popular in England 
during the late 1700's and early 1800. These horror sto- 
ries tell of mysterious events that take place in gloomy, 
isolated castles. They have action-packed plots which 


are full of suspense. The best-known Gothic novels in- 
clude The Mysteries of Udolpho (1794) by Ann Radcliffe 
and Frankenstein (1818) by Mary Shelley. 


The 1800's 


During the 1800s, English writers improved on the 
techniques of the early novelists and produced many 
great works, Authors in France, the United States, and 
Russia also wrote novels of major literary importance. 
The romantic movement, which stressed the need for 
full expression of human emotions and imagination, 
dominated the literature of the early 1800's. It was fol- 
lowed by the realistic movement, which demanded that 
literature accurately represent life as it is. See Romanti- 
cism; Realism. 

Great Britain. Sir Walter Scott, a Scottish romantic 
writer, created and popularized historical novels. Such 
novels recreate the atmosphere of a past period and in- 
clude actual characters and events from history. Scott 
wrote a long series of historical novels, including Wa- 
verley (1814) and Ivanhoe (1819). 

The novel of manners appeared in England during the 
late 1700s. This type of novel details the customs ofa 
particular social class. Social obligations are portrayed 
as strong influences on the characters. The novel of 
manners established the English tradition of writing 
about social relationships. Jane Austen was one of the 
greatest writers of novels of manners. Her Pride and 
Prejudice (1813) centres on the social conventions sur- 
rounding courtship and marriage. 

Other major English novelists of the 1800s included 
William Makepeace Thackeray, Charles Dickens, — 
George Eliot, and Thomas Hardy. Thackeray described 
the hypocrisy of upper-middle-class Londoners in his 
best-known novel, Vanity Fair (1847-1848). Dickens wrote 
about the social problems of the lower classes in Eng: 
land. His Oliver Twist (1837-1839) describes the dificul 
ties of a young orphan growing up in an industrial city. 
Dickens portrayed the cruelty and greed of industrial 
society in Hard Times (1854). Eliot dealt chiefly with 
moral problems in her stories about English country 
people and small towns. Her novels include Silas a 
Marner (1861) and Middlemarch: A Study of Provincia 
Life (1871-1872). Hardy wrote about pitiful characters 
who were fated to lead tragic lives in such novels as 

Tess of the dUrbervilles (1891) and Jude the Obscure 
(1895). A 
France. French writers greatly influenced the ie 
opment of the novel during the 1800's. Among the em! 
French novelists were Stendhal, Gustave Flaubert, an 
Emile Zola. 4 

Stendhal contributed to the development of the psy 
chological novel. His The Red and the Black (1830) ee 
Noted for its psychological portrait of the central chal 
ter, Julien Sorel, a proud, ambitious man. 

Flaubert wrote the famous novel Madame Bovaly fet 
(1856), which tells about a woman who is unhappy all 
marriage to a village doctor. She has a love affair 
her dreams of romantic love and later kills herself ; 
novel, Flaubert used factual details to create visual im- 
ages that reveal the inner qualities of his characters. 
technique influenced many other writers. 

Zola helped establish naturalism as an impo 
ary movement in the late 1800's. According to t 


rtant lite" 
he theory 


ofnaturalism, much of a person's life is determined by 
heredity and environment. Naturalistic novels portray 

eople who are trapped by circumstances beyond their 
control, Many of these novels deal with grim subjects. 
Zola's Germinal (1885), for example, describes the suffer- 
ing of French miners. 

The United States produced a number of major nov- 
lists during the 1800's. The most important ones in- 
cluded Nathaniel Hawthorne, Herman Melville, Mark 
Twain, and Henry James. 

Hawthorne considered himself a writer of romances 
rather than of novels. In The Scarlet Letter (1850), he 
dramatized the tragic effects of wrongdoing and guilt 
on people. Hawthorne is noted for his use of symbolic 
settings and his insight into the darker side of human 
nature, 

Melville wrote the masterpiece Moby-Dick, or The 
Whale (1851), which tells of a sea hunt for a fierce white 
whale, This novel deals symbolically with philosophical 
questions about good and evil. 

Twain mastered an exaggerated, irreverent style of 
humour in his writings. He also was the first major 
American novelist to use colloquial (informal) speech in 
on Twain's The Adventures of Huckleberry Finn 
Mey tells about a young boy and a runaway slave who 
ee together down the Mississippi River on a raft. 

luring their trip, the young boy Huck learns about the 
cruelty and hypocrisy of society. 
pomes is acclaimed for his psychological portrayals of 
oe intelligent characters and his mastery of the 
eed of the novel. Although he was born in the 
ae tates, James is often considered an English nov- 
ia Fe much of his life in England and followed 
Ries ; sl tradition of writing about social relation- 
fon James's novels include The Portrait of a Lady 

i 1881) and The Ambassadors (1903). 

Puig the late 1800s and early 1900s, the French nat- 
eo influenced such American writers as 
RET rane and Theodore Dreiser. Crane's first 
Tey ‘Uy Girl of the Streets (1893), pictures the 
‘goo, cr vulgarity of slum life. Dreiser's Sister Carrie 
She ites ofa poor, lonely young woman in Chicago. 
Ansoftt m a time with a travelling salesman and then 
Ue e, ew York City with a wealthy married man. 
tie man kills himself and the young woman be- 
fig aaa but unhappy actress. 
stay and Ee duced its two greatest novelists, Leo Tol- 
NA yodor Dostoevsky, during the 1800s. Tolstoy 
nea loevsky rank as supreme masters of the realistic 


To” s famous masterpiece, War and Peace (1869), 
ea 1812 invasion of Russia by the French 

Yen with apoleon I. The account of the war is interwo- 
ies. The stories about the lives of several Russian fami- 
every o characters in War and Peace represent 
Novel, bain of Russian society. Tolstoy's other major 

fap, Anna Karenina (1875-1877), tells ofa tragic love af- 


ee won fame for his probing psychological 
ime and his treatment of philosophical ideas. In 
anguished Punishment (1866), Dostoevsky explored the 
Brag nnd of a young student who commits two 
teusk ie Brothers Karamazov Ñ 879-1880), Dos- 

S greatest novel, deals with the relationships be- 


in, 
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tween a father and his four sons, one of whom kills the 
father. 


The modern novel 


Authors from almost every country have written great 
novels during the 1900s. Novelists have experimented 
with various styles, techniques, and types of plots. 
World War I (1914-1918) had a major impact on many 
writers. The noble ideals and high hopes with which na- 
tions entered the war were shattered by the length and 
destruction of the conflict. After the war, many novelists 
dealt with the social changes and personal disillusion- 
ments of modern times. After World War II (1939-1945), 
Hawes continued to explore the problems of modern 
ife. 

New directions in the novel. Joseph Conrad, a Pol- 
ish-born author who wrote in English, was a major 
writer of the early 1900's. In Nostromo (1904) and other 
novels, he portrayed the cruel and selfish side of human 
nature. 

Marcel Proust of France wrote the masterpiece Re- 
membrance of Things Past (1913-1927). This seven-part 
novel deals with many subjects and portrays French so- 
ciety in the process of change during the early 1900's. 
Proust used such experimental techniques as poetic 
daydreams and passages of elaborate dialogue to tell 
his story. Two later French novels, The Counterfeiters 
(1926) by André Gide and Death on the Instalment Plan 
(1936) by Louis-Ferdinand Céline, reflect experimental 
techniques somewhat like those of Proust. 

The Irish writer James Joyce is considered one of the 
greatest novelists of the 1900's. He used a technique 
called stream of consciousness, in which the writer 
presents the thoughts, sensations, and memories that 
flow through the mind of a character. In Ulysses (1922), 
Joyce contrasted the central characters with the heroes 
of the Odyssey, the ancient Greek epic. Ulysses empha- 
sizes the breakdown of personal values and the insignif- 
icance of human activities in modern times. 

Virginia Woolf, an English author, also experimented 
with the stream-of-consciousness technique. Her novels 
are noted for their symbolism and poetic style. In To The 
Lighthouse (1927), Woolf portrayed the fragility of 
human relationships amid the collapse of social values. 

The greatest American novelists of the 1900s include 
F. Scott Fitzgerald, Ernest Hemingway, and William 
Faulkner. In The Great Gatsby (1925), Fitzgerald pictured 
the false glamour and moral emptiness of wealthy, 
pleasure-seeking Americans of the 1920s, an era called 
the jazz age. Hemingway captured the personal letdown 
and sense of loss that many ‘Americans felt after World 
War | in The Sun Also Rises (1926) and A Farewell to 
Arms (1929). Faulkner used the stream-of-consciousness 
technique in The ‘Sound and The Fury (1929) and other 
novels. Many of Faulkner's novels deal with the decline 
of Southern aristocratic families and the breakdown of 
traditional standards of behaviour. 

Franz Kafka, a Czech author who wrote in German, 
produced puzzling novels that have an atmosphere of 
fantasy and nightmare. In The Trial (1925), Kafka por- 
trayed the frustration and despair of an ordinary man 
entangled in the workings of government bureaucracy. 
The German novelist Thomas Mann also wrote about 
the frustrations of modern life, but the main characters 
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in his novels are sensitive, intellectually gifted people. 
Mann's major novels include The Magic Mountain (1924) 
and Doctor Faustus (1947). 

Existentialism, a philosophic movement, greatly in- 
fluenced French literature during the late 1930's and the 
1940's. Existentialists view life as meaningless and cha- 
otic. They emphasize that individuals must choose their 
own way to live and act, and then accept full responsi- 
bility for their actions. The rise of existentialism in 
France resulted in a number of existential novels, includ- 
ing Nausea (1938) by Jean-Paul Sartre and The Stranger 
(1942) by Albert Camus. Sartre and Camus focused 
chiefly on moral issues. They were less concerned with 
experimental techniques than were previous novelists. 

After World War Il. During the 1950's, an experi- 
mental form called the nouveau roman (new novel) ap- 
peared in France. The nouveau roman writers rejected 
traditional features of novels, such as organized plots 
and clear-cut types of characters. Instead, they wrote 
novels that focused on exact descriptions of objects and 
events, Their movement was called the new wave. The 
nouveau roman writers included Alain Robbe-Grillet 
and Michel Butor. Jealousy (1957) by Robbe-Grillet typi- 
fies the nouveau roman. 

Perhaps the most influential novelist of the 1950's was 
Samuel Beckett, an Irish-born author who wrote in both 
French and English. Beckett was influenced by James 
Joyce and used the stream-of-consciousness technique 
in Malone Dies (1951). This novel centres on the re- 
pressed hysteria of a dying tramp named Malone. 

In England, the leading post-war novelists included 
Graham Greene and William Golding. Greene dealt with 
religious and moral problems in The Heart of the Matter 
(1948). Golding also explored moral issues in Lord of the 
Flies (1954), which tells of a group of boys who are 
stranded on an island and begin to act like savages. 
Other post-war English novelists included Kingsley 
Amis, Anthony Burgess, Doris Lessing, Iris Murdoch, 
and Muriel Spark. 

American writers produced fairly conventional novels 
during the 1950s. One of the most popular novels of this 
period was The Catcher in the Rye (1951) by J. D. Salin- 
ger. It tells about the problems of a dropout from school 
in New York City. The novels of Saul Bellow and Bernard 
Malamud deal partly with Jewish life in the United 
States. Bellow followed the form of the picaresque nar- 
rative in The Adventures of Augie March (1953). He later 
showed more experimental techniques in Herzog (1964), 
a novel about a college teacher. Herzog combines direct 
narration with the letters and thoughts of Moses Her- 
zog, the central character. In The Assistant (1957), Mala- 
mud portrayed the relationship between a poor Jewish 
shopkeeper and his helper. 

The American novelists Ralph Ellison and James Bald- 
win focused on the difficulties faced by blacks in the 
United States. Ellison's Invisible Man (1952) describes a 

young black man's growing awareness of his “invisibil- 
ity.” The youth feels a lack of identity in an impersonal 
society. Baldwin's Go Tell It on the Mountain (1953) tells 
of a poor black family in New York City. 

The black humour style in fiction became popular 
during the 1960s. Black humorists treat serious subjects 
in a darkly comic manner. Their stories are both funny 
and tragic. For example, Catch-22 (1961), by the Ameri- 


can author Joseph Heller, deals humorously with the ab- 
surdities of warfare and military organizations, but also 
captures the terrifying confusion of war. 

The novel today features several international 
trends that appeared during the 1960's and 1970s. One 
of the trends was introduced by a group of authors who 
wrote nonfiction novels, These novelists combined a 
documentary style with fictional techniques to tell about 
actual events and people. 

Truman Capote, an American writer, originated the 
term “nonfiction novel” to describe his /n Cold Blood 
(1966). Capote based this work on an actual 1959 murder 
case in which two men killed a farm family. He used 
documented facts about the case and wrote ina style 
typical of newspaper writing. The British writer Peter 
Ackroyd mingled historical fact with fiction in Hawks- 
moor (1985). 

The novel today is an international literary form. Nov- 
elists writing in English included the Australian Patrick 
White, who wrote Voss (1957) and The Eye of the Storm 
(1973). White won the Nobel Prize for literature in 1973, 
and many critics consider him to be the first great novel 
ist of Australian literature. A leading Indian novelist in 
English is Rasipuram Krishnaswami Narayan, who wrote 

The Vendor of Sweets (1967). Vidiadhar Surajprasad Nai- 
paul is one of the finest novelists of the Caribbean. He 
wrote A House for Mr Biswas (1961) and A Bend in the 
River (1979). Modern South African novelists include 
writers in both English and Afrikaans. André Brink, a 
leading radical, wrote Kennis van die Aand (Looking on 
Darkness, 1974). One of Africa's best modern writers is 
the Nigerian novelist Chinua Achebe. His novels include 
Things Fall Apart (1958) and Man of the People (1966). 
Ireland has produced a number of fine modern novel- 
ists, including Flann O'Brien and Brian Moore. _ 

Leading modern British novelists include Martin 
Amis, William Boyd, Anita Brookner, A.N. Wilson, and 
Julian Barnes. Another novelist who has received praise 
from critics is the Japanese-born Kazuo Ishiguro, who 
writes in English. 

Among modern novelists writing in other languages 
are Carlos Fuentes of Mexico, Mario Vargas Llosa of 
Peru, and Jorge Luis Borges of Argentina (Spanishh 
Jorge Amado of Brazil (Portuguese); and Italo Calvino 0! 
Italy (Italian). A leading French novelist, and one of the 
world’s foremost women writers, is Marguerite Duras, 
who wrote The Lover (1984). sonal 
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Novello, Ivor (1893-1951), became well known id 
composer of one of the most popular songs of es 
War (1914-1918), Keep the Home Fires Burning. He 
also an accomplished actor-manager, film actor, ri 
dramatist. Novello appeared in many of the plays ê Jude 
musicals which he wrote and composed. These m 
The Truth Game (1928), Careless Rapture (1936), an 
Dancing Years (1939). d pavid 
Novello was born in Cardiff, Wales, and name 
Ivor Davies. 


November is the eleventh month of the year accord- 
ing to the Gregorian calendar, which is used in almost 
all the world today. It takes its name from novem, the 
Latin word for nine. In the early Roman calendar, No- 
vember was the ninth month. Because July was named 
for Julius Caesar and August for Augustus Caesar, the 
Roman Senate offered to name the eleventh month for 
Tiberius Caesar, He refused modestly, saying, “What will 
you do if you have thirteen emperors?” Originally there 
were 30 days in November, then 29, then 31. From the 
time of Augustus, it has had 30 days. 

Inthe Northern Hemisphere, November comes be- 
tween autumn and winter. In these temperate lands dur- 
ing November, the trees are bare, and the dead leaves 
onthe earth have lost the brilliant colour they had in Oc- 
tober, In Britain and elsewhere in northern Europe, the 
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first snows of winter may fall. There may also be mist 
and fog. But the greys and browns of the November 
landscape are sometimes relieved by delightful days of 
hazy sunshine. The Anglo-Saxons referred to November 
as “the wind month’ and sometimes “the blood month,” 
probably because during this period they killed animals 
for their winter meat. 

Activities. Many outdoor activities in the Northern 
Hemisphere come to a halt in November. The crops 
have been harvested and stored. Gardeners collect 
fallen leaves and tidy flowerbeds. In parts of the South- 
ern Hemisphere, late November marks the start of the 
wet season. 

Special days. Scots around the world know that Nov. 
30 is St. Andrew's Day. St. Andrew is the patron saint of 
Scotland. Near the end of November, the people of the 


Important November events 


1 Benvenuto Cellini, Italian goldsmith, born 1500. 
— Crawford W. Long, physician who first used ether as an 
anaesthetic in surgery, born 1815. 5 
2 Edward V, king of England, born 1470. 
— Daniel Boone, American frontiersman, born 1734. 
— Marie Antoinette, French queen, born 1755. 
—A Spanish expedition led by Gaspar de Portolá reached 
San Francisco Bay, on west coast of U.S.A., 1769. 
—James K. Polk, U.S. president, born 1795. 
—Warren G. Harding, U.S. president born 1865. 
— Luchino de Visconti, Italian film director, born 1906. 
— Arthur Balfour, British foreign secretary, proposed set- 
tlement of Jewish people in Palestine, 1917. 
—First regular radio broadcasts began, over station KDKA 
in Pittsburgh, U.S.A., 1920. 
— The first crossword appeared in a British newspaper 
the Daily Express, 1924. 
—Haile Selassie was crowned emperor of Ethiopia, 1930. 
— The BBC transmitted the world's first high-definition 
television service, 1936. 
3. Stephen Austin, colonizer of Texas, born 1793. 
— Canadian explorer Vilhjalmur Stefansson born 1879. 
4 Erie Canal formally opened at New York, USA, 1825. 


— Iranian revolutionaries took over the U.S. Embassy in Te- 


heran and seized U.S. citizens as hostages, 1979. 

5 Guy Fawkes Day, commemorating the failure of the 
Gunpowder Plot to blow up the English Houses of Par- 
liament, 1605. 

6 John Philip Sousa, American bandmaster, born 1854, 

~ Ignace Jan Paderewski, Polish pianist, composer, and 
statesman, born 1860. ; 

7 Marie Curie, Polish-born physicist, born 1867. 

— Last spike driven in Canadian Pacific Railway (now CP 
Rail), 1885. 

~French author Albert Camus born 1913. 

— Bolsheviks ousted provisional Russian government, 


0 $ 


Nov. 5—Guy 
Fawkes Day 


Nov. birthstone 
topaz 


1917. The date was October 25 in the Russian calendar 
then in use. 
—Joan Sutherland, ‘Australian opera singer, born 1926, 
= Kingsford Smith, ‘Australian aviator, disaj 
after leaving Allahabad, India on a long-distance 
flight 1935. 
8 Edmond Halley, British astronomer, born 1656. 
9 ivan Turgenev, Russian novelist, born 1818. 
— Edward VII, king of the United Kingdom, born 1841, 
— Kaiser Wilhelm Il abdicated German throne, 1918. 
40 Martin Luther, German religious leader and one of the 
secret tome 
— William Hogarth, English p; i: j 
— German poet Friedrich Schiller born 1759. 
— Sir John S. D. Thompson, Canadian prime minister, 


— Arctic explorer Donald MacMillan born 1874. 
1 Russian novelist Fyodor M. Dostoevsky born 1821 (Octo- 
ber 30 in the Russian calendar then in use). 
— Australian bushranger Ned Kelly hanged at Melbourne 


il, 1880. 

Bethe signed ending World bibl iy thee ony is 
marked by remembrance ceremonies in many - 
tries, in rhe to those who died in both World War I 
and World War Il, and other wars. 

—Openil ou all Mee bole 

Rodin, French sculptor, 
12_ August Keith Smith took off from England to make the 
first flight to Australia, 1919. 
13 E Ill, king of England, born 1312. 
— Battle of Preston, when En: lish government troops de- 
feated rebels supporting 
— Sir John moore Eritish soldier, born 1761. 
— James Clerk Maxwell, Scottish born 1831. 
— Scottish novelist, essayist and poet Robert Louis Steven- 
son born 1850. 


born 


Nov, 12—Start of first 


Mari 
AUR England-Australia flight 


Curie born 
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United States celebrate Thanksgiving Day. November 30 
is National Heroes’ Day in the Philippines. Children in 
England enjoy fireworks and bonfire parties on Guy 
Fawkes night, on Nov. 5. November 11, Armistice Day, 
marks the end of the fighting in World War 1 (1914- 
1918), and in many countries there are Remembrance 
Day parades and religious services to honour the dead 
of both World War I and World War II (1939-1945). 

November symbols, The topaz is the November 
birthstone, and the special flower of the month is the 
chrysanthemum. 


Quotations 
November's sky is chill and drear, 


November's leaf is red and sear. 
Sir Walter Scott 


Important November events 


Autumn wins you best by this, its mute 
Appeal to sympathy for its decay. 
Robert Browning 


The wild November comes at last 
Beneath a veil of rain; 
The night wind blows its folds aside, 
Her face is full of pain. 
Richard Henry Stoddard 


November woods are bare and still; 
November days are clear and bright; 
Each noon burns up the morning's chill, 
The morning's snow is gone by night. 
Helen Hunt Jackson 


See also Calendar; Chrysanthemum; Thanksgiving 
Day; Topaz. 


— First telegraph service between London and Paris 
began, 1951. 
— Eugene lonesco, Romanian playwright, born 1912. 
— Ahmed Sukarno became president of Indonesia, 1945. 
> a of the so-called ‘cod war’ between UK and Iceland, 
1973. 
14 Robert Fulton, American inventor, born 1765. 
~ Claude Monet, French painter, born 1840. 
— Indian leader Jawaharlal Nehru, the nation’s first prime 
minister after independence, born 1889, 
— Canadian physician Frederick Grant Banting, famous for 
discovering insulin, born 1891. 
— Aaron Copland, American composer, born 1900. 
— Prince Charles, Prince of Wales and heir to British 
throne, born 1948. 
15 William Pitt the Elder, (the Earl of Chatham), British 
prime minister, born 1708, 
— William Herschel, English astronomer, born 1738. 
— First meeting of League of Nations Assembly, 1920. 
~ Manuel Quezon inaugurated as first president of the 
Philippines, 1935. 
16 Canadian poet Louis H. Fréchette born 1839. 
— German composer Paul Hindemith born 1895, 
17 Suez Canal opened, 1869. 
18 Louis Jacques Daguerre, French painter and inventor of 
the daguerreotype, born 1787. 
~ Sir William S. Gilbert, English dramatist who worked 
Wa compost tr ene Sullivan, born 1836. 
= Uni tes and Panama signed treaty 
Panama Canal, 1903, y Pannas 
A pata SS American conductor, born 1899. 
lorer of the American We: 
Boies st George Rogers Clark 
— Ferdinand de Lesseps, French prot 
bene p. promoter of Suez Canal, 


— U.S. President Abraham Lincoln del Gettysi 
Address, 1863. nevere KD 


Nov. 19—Indira 


Nov. 22—Chi 
Gandhi born aes 


de Gaulle born 


19 Indira Gandhi, first woman prime minister of India, born 
1917, 

20 Sir Wilfrid Laurier, Canadian statesman, born 1841. 
— Selma Lagerléf, Swedish novelist, born 1858. 

21 Voltaire, French author and philosopher, born 1694, 

22 French explorer Sieur de La Salle born 1643. 

— George Eliot, English novelist, born 1819. 

— Charles de Gaulle, French statesman, born 1890. 
— Benjamin Britten, British composer, born 1913. 
— First transpacific air-mail flight began, 1935, 

— US. President John F. Kennedy assassinated, 1963. 

23 Radio broadcasting began in Australia, 1923. 

24 Baruch Spinoza, Dutch philosopher, born 1632. 
—Franciscan missionary Father Junipero Serra born 1713. 
— Laurence Sterne, British novelist, born 1713. 

— On the Origin of Species, by Charles Darwin, published 
1859. 


—French painter Henri de Toulouse-Lautrec born 1864. 
25 Lope de Vega, Spanish playwright, born 1562, 
—John Flynn, founder of the Royal Flying Doctor Service, 
born in Victoria, Australia, 1880. 
— Pope John XXIII born 1881. 
26 First national Thanksgiving Day in United States pro- 
claimed by President George Washington, 1789. 
— The name Van Diemen’s Land was officially replaced by 
Tasmania, 1855. 
27 Charles A. Beard, American historian, born 1874. 
28 William Blake, English poet and artist, born 1757. 
— Stefan Zweig, Austrian biographer, born 1881. 
29 Louisa M. Alcott, American author, born 1832. 
—American explorer Commander Richard E. Byrd and 
crew of three became first to fly over South Pole, 1929. 
30 English author Jonathan Swift, who wrote Gullivers 
Travels, born 1667. 
— Mark Twain, American author, born 1835. 
— British statesman Sir Winston Churchill born 1874. 


Nov. 30—Winston 
Churchill born 


Noy. 22~John 
F. Kennedy killed 


Novgorod (pop. 232,000) is an important industrial 
centre and one of the oldest cities in Russia. It lies on 
both banks of the Volkhov River. For location, see Rus- 
sia (political map). Novgorod has numerous architec- 
tural monuments built between the 1000's and 1600s, in- 
cluding many churches. These sites attract many 

tourists. Novgorod’s industries include the production 
ofchemicals, china, furniture, and machinery. 

Novgorod probably existed as early as the A.D. 600s. 
Inthe 900s, it became an important city in Kievan Rus— 
the first East Slavic state. Between the 1200's and 1500s, 
the city was a major financial and commercial centre. In 
the early 1600's, Swedish forces invaded the area. They 
caused much destruction in Novgorod. After the Rus- 
sian Revolution of 1917, the government established fac- 
tories in Novgorod. German forces destroyed much of 
Novgorod during World War II (1939-1945). After the 
war, the city was rebuilt as an industrial centre and his- 
toric landmarks were restored. 

Novi Sad (pop. 213,860) is a Serbian centre of manufac- 
turing and transportation. The city lies about 70 kilome- 
tres northwest of Belgrade. For the location of Novi Sad, 
see Serbia (map). 

The Danube River and the Mali Bački Canal meet at 
Novi Sad. The canal forms part of a system of waterways 
that links the Danube and Tisa rivers. Novi Sad also lies 
onthe main road and railway between Belgrade and Bu- 
dapest, Hungary. The city produces electrochemical 
equipment and processed foods. 

Novi Sad was founded in the early 1690s as the head- 
peters of the Serbian Orthodox Church. It grew as a 
i e centre for the nearby farm area. A boom began in 

lovi Sad during the 1960's after petroleum and natural 
gas were found near the city. 
Novocaln. See Procaine. 
Meos Sirsi (pop. 1,443,000) is an important centre of 
‘a uring in Russia. The city lies on the Ob River, 
an ee kilometres east of Moscow, in Siberia. No- 
Nove ko is the largest city in Siberia. For the location of 

Mi sibirsk, see Russia (political map). 
sion, factories in Novosibirsk manufacture heavy 

ee including farm and mining machinery and 
a Tucks. The city also produces steel. Airlines, rail- 

Bao riverboats serve Novosibirsk. 
ae was founded in 1893 as a settlement for 
hia rad building a railway across Siberia. The city grew 
ing W ere centre. Manufacturing boomed dur- 
Ried id War 11 (1939-1945), when the government 
of Nov Many factories from combat areas to the safety 
Ero palais In 1958, the government built Akadem- 
ki a suburb of Novosibirsk, as a centre of re- 

ea chemistry, physics, and other sciences. 
tact, oe (1880-1958), was one of the most popu- 
for his bal poets of the early 1900s. He became famous 
Mian allads and lyric poems about English history. His 
ofhis on has declined since the mid-1900s, but some 
4 ene remains popular with children, especially 
o iting ballad “The Highwayman” (1906). ; 
ious m was born in Wolverhampton. His most ambi- 
part ‘se was perhaps The Torchbearers, a long three- 
entists Bie honours the contributions of the great sci- 
the Sky history. The poem consists of The Watchers of 
és 1922), The Book of Earth (1925), and The Last 
ge (1930). 
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Noyes also wrote literary criticism, novels, plays, and 
short stories, Some of his literary essays were collected 
in Pageant of Letters (1940). Noyes also wrote an autobi- 
ography, Two Worlds from Memory (1953). 

NSPCC is a British organization that helps children and 
parents with problems affecting the family. It is officially 
called the National Society for the Prevention of Cruelty 
to Children. The society is voluntary (financed only by 
donations and fund-raising activities). It runs about 65 
teams of child protection specialists in England, Wales, 
and Northern Ireland. The ISPCC (Irish Society) operates 
in the Republic of Ireland and the RSSPCC (Royal Scot- 
tish Society) in Scotland. Both societies, like the NSPCC, 
are voluntary. They employ professionally trained staff 
social workers and playgroup staff. Churches, health 
boards, trade unions, and similar groups help to sup- 
port the societies. 

Some of the NSPCCs work is done by visiting chil- 
dren and parents in their own homes, trying to prevent 
the break-up of the family. In many cases, parents ask 
the society for help and advice. The society also investi- 
gates child neglect and ill-treatment. 

The society was founded in 1884. The founders in- 
cluded the Earl of Shaftesbury and Thomas Barnardo, 
founder of Dr. Barnardo's Homes (see Barnardo, 
Thomas John). The society took its present name in 
1889, the year the British Parliament passed the first act 
to protect children from neglect or ill-treatment. 

Nu, U (1907- \isa Burmese politician and states- 
man. In the 1930s, he was a leader of a student political 
movement against British colonial rule. In 1948, he be- 
came the first prime minister of independent Burma. He 
left his post for eight months during 1956 and 1957 to re- 
organize the Anti-Fascist People’s Freedom League, the 
country’s most important political party. After a split in 
the ruling party, he resigned in 1958, He was named 
prime minister again in 1960, but was forced out of of- 
fice in 1962 and placed under detention. He was re- 
leased in 1966. U Nu left Burma in 1969 and led a revolt 
against the government from abroad. He returned to 
Burma in 1980. U Nu was born in Wakema, in the 
Myaungmya District of Burma, V is an honorary title 
similar to mister. 

See also Burma (History). 


Nubia was a region of ancient Africa. It covered part of 


what is now Sudan. Nubia extended along the Nile River 
t Egypt almost to 


from the southern bene of ancien 

resent-day Khartoum, Sudan. 
j The aalies Nubians were probably blacks. The Nubi- 
ans were controlled by Egyptian rulers at times from 
about 2000 to 1000 B.C. The Egyptians regarded Nubia 
as a source of gold and as a trading centre for cattle, 
ivory, and slaves from central Africa. 

Kush, the most important civilization of Nubia, devel- 
oped rapidly after 1000 B.C. This Nubian kingdom, 
which lasted until about A.D. 350, became a centre of 
ironworking, learning, and trade. Kushites ruled Egypt 
from about 750 to 670 B.C. See Kush. ' 

During the A.D. 500s, the people of Nubia were con- 
verted to Christianity. A large part of Nubia remained 
Christian until the 1300s, when Arab invaders con- 
quered the region. They firmly established Islam, the re- 
ligion of the Muslims. 
Nuclear bomb. See Nuclear weapon. 


The tremendous heat of nuclear energy is created deep within a nuclear reactor, left, a device 
that produces and controls nuclear energy. Water in the reactor keeps the device from melting. A 
nuclear power plant, right, uses the heat from a reactor to produce electricity. 


Nuclear energy 


Nuclear energy, also called atomic energy, is the 
most powerful kind of energy known. It produces the 
tremendous heat and light of the sun and the shattering 
blast of nuclear weapons. Nuclear energy results from 
changes in the nucleus (core) of atoms. Scientists and 
engineers have found many uses for this energy, espe- 
cially in producing electricity. But they do not yet have 
the ability to make full use of nuclear power. If nuclear 
energy were fully developed, it could supply all the 
world’s electricity for millions of years. 

Scientists knew nothing about nuclear energy until 
the early 1900's, They then began to make important dis- 
Coveries about matter and energy. They already knew 
that all matter consists of atoms. But scientists further 
learned that a nucleus makes up most of the mass of 
every atom and that this nucleus is held together by an 
extremely powerful force. A huge amount of energy is 
Concentrated in the nucleus because of this force. The 
next step was to make nuclei let go of that energy. 

Scientists first released nuclear energy on a large 
scale at the University of Chicago in 1942, three years 
after World War Il began. This achievement led to the 
development of the atomic bomb. The first atomic bomb 
was exploded in the desert near Alamogordo, New 
Mexico, in the United States on July 16, 1945. Tempera- 

tures at the centre of the blast about equalled those at 
the sun's centre. In August, U.S. planes dropped atomic 
bombs on Hiroshima and Nagasaki, two cities in Japan, 
The bombs largely destroyed both cities and helped to 
bring about the end of World War Il a month later. In 
1949, the Soviet Union became the second nation to ex- 


plode an atomic bomb. Today, at least six nations have 
nuclear bombs. 

Since 1945, peaceful uses of nuclear energy have z 
been developed. The energy released by nuclei aie 
large amounts of heat. This heat can be used to ma a 
steam, and the steam can be used to generate oem 
ity. Engineers have invented devices called nuclear. 


S 
addition, the fission that produces nuclear enem ni 


Science. However, nuclear radiation can be €: di 
dangerous. Exposure to damaging amounts of fac 
Can result in a condition called radiation sickness 
Radiation sickness). a 

This article deals mainly with nuclear energy ate 
Source of electricity. To learn about other uses í (Uses 
Clear energy, see Nuclear weapon; Radioactivity ion 
of radioisotopes); Ship (Nuclear power and aut! 
Submarine. 


The role of nuclear energy in power production 


Almost all the world’s electricity is produced by ther- 
maland hydroelectric power plants. Thermal plants use 
the force of steam from boiling water to generate elec- 
tricity, Hydroelectric plants use the force of rushing 
water from a dam or waterfall. The great majority of 
thermal plants burn fossil fuels, chiefly coal and oil, to 
produce the heat needed to boil water. Fossil fuels de- 
veloped from the remains of plants and animals that 
died many millions of years ago. The remaining thermal 
plants fission uranium to create heat. 

Hydroelectric plants cost much less to operate than 
do fossil-fuel plants. They are also cleaner than fossil- 
fuel plants, which produce much air pollution. But few 
countries have enough natural water power to generate 
large amounts of hydroelectricity. Most countries there- 
fore depend mainly on fossil-fuel plants for their electric 
power, 

The earth has only a limited supply of fossil fuels. Yet 
the worldwide demand for electricity increases every 
year, Nuclear plants may thus become more and more 
important. But today, they produce only about 16 per 
cent of the world’s electricity. 

Worldwide distribution of nuclear energy. In the 
late 1980's, about 420 nuclear power reactors operated 
in 26 countries. Six other countries plan to construct at 
si one reactor. Most nations, however, cannot afford 
oe alae equipment that a nuclear power plant re- 


Growth of nuclear power production 


Pita power production has grown rapidly since the first full- 
nuclear power plant began operations in England in 1956. 
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The United States had about 110 nuclear power reac- 
tors operating in the late 1980's and was the world’s 
chief producer of nuclear power. Nuclear reactors gen- 
erate about 18 per cent of the country's electricity. Other 
major producers include Canada, France, Germany, 
Great Britain, Japan, Russia, and Sweden. Canada has 18 
nuclear reactors, which produce about 15 per cent of 
the countrys electricity. The United States and other 
leading producers have helped developing countries 
such as India and Pakistan to build their own nuclear 
power plants. 

Advantages and disadvantages of nuclear en- 
ergy. Nuclear power plants have two main advantages 
over fossil-fuel plants. (1) A nuclear plant uses much less 
fuel than does a fossil-fuel plant. The fissioning of 1 met- 
ric ton of uranium fuel, for example, provides about as 
much heat energy as the burning of 3 million metric 
tons of coal or 12 million barrels of oil. (2) Uranium, un- 
like fossil fuels, does not release chemical or solid pol- 
lutants into the air during use. 

In spite of its advantages, nuclear energy has three 
main disadvantages that have slowed the development 
of nuclear power worldwide. (1) Nuclear plants cost 
more to build than fossil-fuel plants. (2) Nuclear plants 
are potentially hazardous. To make them as safe as pos- 
sible, they must meet certain government regulations 
that fossil-fuel plants do not have to meet: For example, 
a nuclear plant must satisfy government authorities that 
it can quickly and automatically deal with any kind of 
emergency. In addition, many are opposing the con- 
struction of new plants since the 1979 accident at the 
Three Mile Island nuclear power plant near Harrisburg, 
Pennsylvania, and more recently, the 1986 accident at 
Chernobyl, in the Soviet Union. (3) Uranium continues to 
produce dangerous radiation long after it has been used 
up as a fuel for nuclear energy. The problem of safely 
storing uranium wastes has not yet been solved. 

The full development of nuclear energy. Many ex- 
perts believe that the benefits of nuclear power out- 
weigh any problems involved in its production. These 
experts point out that the world’s supply of oil may be 
nearly exhausted by the mid-2000s. China, Russia, the 
United States, and a number of other countries have 
enough coal to meet their energy requirements for hun- 
dreds of years. However, coal is an exceptionally dirty 
fuel that releases large amounts of sulphur and other 
pollutants into the air when it is burned (see Environ- 
mental pollution). If nuclear energy were fully devel- 
oped, it could completely replace oil and coal as a 


source of electric power. 
But a number of problems must be solved before nu- 


clear energy can be fully developed. For example, al- 
most all the power reactors used today require a type of 
uranium known as U-235. The world’s supply of U-235 is 
limited. If U-235 continues to be used at the present rate, 
it will become increasingly scarce and will eventually be 
used up. Therefore, nuclear power cannot permanently 
replace other power sources until scientists develop a 
method of producing nuclear energy that does not re- 
uire U-235. The subsection Nuclear energy today dis- 
cusses the main methods of nuclear energy production 


under development. 
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The process by which a nucleus releases energy is 
called a nuclear reaction. To understand the various 
types of nuclear reactions, a person must know some- 
thing about the nature of matter. 


The composition of matter 


All matter is made up of chemical elements, which 
are in turn composed of atoms. A chemical element 
consists of a substance that cannot be broken down 
chemically into simpler substances. There are 109 
known chemical elements. Ninety-three of them are 
found in nature. The other 16 are artificially created. Sci- 
entists rank the elements according to mass, or weight. 
Hydrogen is the lightest natural element, and uranium 
the heaviest. Most of the artificially created elements are 
heavier than uranium. 

+ _ Atoms and nuclei. An atom consists of a positively 
charged nucleus and one or more negative electric 
charges called e/ectrons. The nucleus makes up almost 
all of an atom’s mass, The electrons, which are almost 
massless, revolve about the nucleus. They determine the 
various chemical combinations that an atom enters into 
with other kinds of atoms (see Chemistry [Fundamental 
ideas of chemistry). Electrons do not play an active part 
in nuclear reactions. 

The nuclei of every chemical element except hydro- 
gen consist of particles called protons and neutrons. An 
ordinary nucleus of hydrogen, the lightest element, has 
one proton and no neutrons. The heaviest elements, 
such as uranium and thorium, have the largest number 
of protons and neutrons in their nuclei. 


Nuclear energy terms 


Chain reaction is a continuous, self-sustaining series of fission 

reactions in a mass of uranium or plutonium. 

Fission is the type of nuclear reaction that is used to release en- 

ergy in nuclear reactors, It occurs when a nucleus of uranium or 

another heavy element is split into two nearly equal parts, 

Fusion is a type of nuclear reaction that occurs when two light- 

weight nuclei fuse (combine) and form a heavier nucleus. Fusion 

produces the sun's energy. 

Half-life is the time required for half the atoms of a radioactive 

substance to decay into another substance, 

Isotopes are different forms of the same element. Their atoms, 

which are also called isotopes, have different mass numbers. 

Mass number is the total number of neutrons and protons in 

the nucleus of an atom. 

pera is an electrically neutral (uncharged) particle in a nu- 

cleus. 

Nuclear radiation consists of high-energy particles and rays 

given off during a nuclear reaction. 

Nuclear reaction involves a change in the structure of a nu- 

cleus. Fission, fusion, and radioactive decay are the most impor- 
tant types of nuclear reactions. 

Nuclear reactor is a device for producing nuclear energy by 
means of controlled chain reactions. 

Nucleus is the core of an atom and carries a positive charge. 
The nuclei of all elements except hydrogen consist of neutrons 
and protons. An ordinary hydrogen nucleus has one proton and 
no neutrons, 
Proton is a positively charged particle in a nucleus. 
Radioactive decay, or radioactivity, is the process by which a 
nucleus spontaneously (naturally) changes into the nucleus of 
another isotope or element. The Process releases energy mainly 
in the form of nuclear radiation. 


The science of nuclear energy 


An atom consists of a nucleus and one or more electrons. The 
nucleus, which makes up almost all of an atom's mass, or 
weight, consists of tiny particles called protons and neutrons, 
They are held together by an extremely powerful force. 


Protons carry a positive charge. Neutrons carry no 
electric charge. Extremely strong forces, called nuclear 
forces, hold the protons and neutrons together in the 
nucleus. The nuclear forces of each type of nucleus de- 
termine the amount of energy that would be required to 
release its neutrons and protons. This energy is known 
as binding energy. 

Isotopes. Most chemical elements have more than 
one form. These different forms are called the isotopes 
of an element. The atoms that make up each of the dif- 
ferent forms have different weights and are also called 
isotopes. 

Scientists identify an isotope by its mass number- i 
that is, the total number of protons and neutrons in a 
of its nuclei. All the isotopes of a given element have the 
same number of protons in every nucleus. Every hydro- 
gen nucleus, for example, has just one proton. Every 
uranium nucleus has 92 protons. However, each isotop! 
of an element has a different number of neutrons in its 
nuclei and so has a different mass number. For ber 
the most plentiful isotope of uranium has 146 neuin 
Its mass number is therefore 238 (the sum of 92 ana 146) 
Scientists call this isotope uranium 238 or U-238. TI A 
uranium isotope that almost all nuclear reactors use 
fuel has 143 neutrons, and so its mass number is 235. 
This isotope is called uranium 235 or U-235. The iso- 
topes of other chemical elements are identified in the 
same way. 

No two elements have the same number of pon 
their atoms. If an atom gains or loses one or more p! 
tons, it becomes an atom of a different element. If an í 
atom gains or loses one or more neutrons, it become 
another isotope of the same element. 


sin 


Nuclear reactions 


A nuclear reaction involves changes in the structure 
of a nucleus. As a result of such changes, the nueit 
gains or loses one or more neutrons or protons. ve 
changes into the nucleus of a different isotope or ‘lifer 
ment. If the nucleus changes into the nucleus of a 


eee 
+ ent element, the change is called a transmutation b 


Transmutation of elements). 
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ial Pan is the chief method of producing nuclear en- 

heey flr Ives using a free neutron to split a nucleus ofa 

sides heat tsb such as uranium, into two fission fragments. Be- 

dation nergy, fission releases neutrons and such nuclear ra- 
as gamma rays. The fragments give off beta rays. 


tbh of nuclear reactions release useful 
decay, an energy. These reactions are (1) radioactive 
nice m aoctear fission, and (3) nuclear fusion. The 
action th o ved in each reaction weighs less after the re- 
i n than it did before. The lost matter has changed 
o energy. 
osama decay, or radioactivity, is the process 
into the nu ah spontaneously (naturally) changes 
roces re i eus of another isotope or element. The 
and rays called energy chiefly in the form of particles 
several oth ed nuclear radiation. Uranium, thorium, and 
soadd to na natural elements decay spontaneously and 
Ways prese e natural, or background, radiation that is al- 
loactive ¢ nt on the earth. Nuclear reactors produce ra- 
or about seas artificially. Nuclear radiation accounts 
clear acai r cent of the energy produced in a nu- 
(med adaon consists largely of alpha and beta 
made up a gamma rays. An alpha particle, which is 
OTEA E ne ee and two neutrons, is identical 
ative eerie nucleus. A beta particle consists of a neg- 
riltres oe charge and so is identical with an elec- 
ioactive A s from the breakdown of a neutron in a ra- 
proton AOR A con The breakdown also produces a 
îs released ich remains in the nucleus. The beta particle 
sometimes A energy. Alpha and beta particles are 
are electro nown as alpha and beta rays. Gamma rays 
maanen o agnetic waves similar to X rays (see Electro- 
aoe waves). 
leda ee radioactive decay in units of time 
alfthe lives. A half-life equals the time required for 
atoms of a particular radioactive element or iso- 
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A chain reaction results in the continuous fissioning of nuclei 
and so produces a steady supply of energy. To produce a chain 
reaction, each fissioned nucleus must give off enough free neu- 
trons to fission at least two more nuclei, above. Uranium and 
plutonium are the materials used to produce a chain reaction. 


tope to decay into another element or isotope. Half-lives 
of radioactive substances range from a fraction of a sec- 
ond to billions of years. See Isotope (Radioactive iso- 
topes); Radioactivity (Half-life). 

Nuclear fission is the splitting of heavy nuclei to re- 
lease their energy. All nuclear reactors produce energy 
in this way. To produce fission, a reactor requires a 
bombarding particle, such as a neutron, and a target 
material, such as U-235. Nuclear fission occurs when the 
bombarding particle splits a nucleus in the target mate- 
rial into two nearly equal parts, called fission fragments. 


Each fragment consists of a nucleus with about half the 


neutrons and protons of the original nucleus. A fission 
reaction releases only part of the energy of the nucleus. 
Most of the energy that is released takes the form of 
heat. The rest of the released energy takes the form of 
radiation. 

Scientists measure nuclea 
electron volts. The burning of 
coal or oil produces about 3 el 
The fissioning of one uranium ni 
200 million electron volts. 
The bombarding particle must first be captured by a 


nucleus for fission to occur. Reactors use neutrons as 
bombarding particles because they are the only atomic 


particles that are both easily captured and able to cause 


fission. Neutrons can also pass through most kinds of 
matter, including uranium. Protons can cause fission. 
But protons and nuclei both have a positive charge, and 
so they normally repel (push away) one another. A nu- 
cleus easily captures neutrons because they have no 


electric charge. 


r energy in units called 
one atom of carbon in 
lectron volts of energy. 
ucleus produces about 
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The target material. Power reactors use uranium as 
their target material, or fuel. A uranium nucleus is the 
easiest of all natural nuclei to split because it has a large 
number of protons. Protons naturally repel one another, 
and so a nucleus with many protons has a tendency to 
“fly apart’ and can be split with little difficulty. 

Uranium also makes a good nuclear reactor fuel be- 
cause it can create a continuous series of fission reac- 
tions. As a result, uranium can produce a steady supply 
of energy. To create a series of reactions, each fissioned 
nucleus must give off free neutrons in addition to the 
neutrons that are bound up in its two fission fragments. 
A free neutron can split still another uranium nucleus, 
thus releasing still more free neutrons. As this process 
is repeated over and over, it becomes a self-sustaining 
chain reaction. Only nuclei that have many more neu- 
trons than protons, such as uranium nuclei, can produce 
a nuclear chain reaction. 

The U-238 isotope would make an ideal nuclear reac- 
tor fuel because it is abundant in nature. But U-238 nu- 
clei usually absorb free neutrons without fissioning. An 
absorbed neutron simply becomes part of the nucleus. 
The scarce uranium isotope U-235 is the only natural 
material that nuclear reactors can use to produce a 
chain reaction. 

It is extremely difficult to separate the U-235 from the 
U-238 in uranium ore. For this reason, the fuel used by 
commercial power reactors contains many more U-238 
atoms than U-235 atoms. To ensure capture by a U-235 
nucleus rather than by a U-238 nucleus, a reactor must 
use slow neutrons as bombarding particles, Neutrons 
freed during fission normally travel about 19,000 kilome- 
tres or faster per second. These fast neutrons pass by 
the scarce U-235 nuclei in the fuel too rapidly to be cap- 
tured. But a slow neutron travels about 1.6 kilometres 
per second and has a much better chance of capture by 
a U-235 nucleus. Reactors contain water or other sub- 
stances, called moderators, to slow down fast neutrons. 

Scientists have developed breeder reactors that pro- 
duce and fission the artificially made isotopes plutonium 
239 or uranium 233, These fuels do not contain U-238 
and so do not have to compete with U-238 nuclei for 
free neutrons. Most breeders can therefore use fast 
neutrons as bombarding particles. For this reason, such 
breeders are also called fast breeder reactors. The sub- 
section Nuclear energy today discusses breeders in 
more detail. 

Nuclear fusion occurs when two lightweight nuclei 
fuse (combine) and form a nucleus of a heavier element. 
The products of the fusion weigh less than the com- 
bined weights of the original nuclei. The lost matter has 
therefore been changed into energy. 

Fusion reactions that produce large amounts of en- 
ergy can be created only by means of extremely intense 
heat. Such reactions are called thermonuclear reactions, 
Thermonuclear reactions produce the energy of both 
the sun and the hydrogen bomb. 

A thermonuclear reaction can occur only in a special 
form of matter called plasma. Plasma is a gas made up of 
free electrons and free nuclei. Normally, nuclei repel 
one another. But if a plasma containing lightweight 
atomic nuclei is heated many millions of degrees, the 
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Nuclear fusion occurs when two lightweight nuclei unite and 
form a heavier nucleus. In the example above, nuclei of deute- 
rium and tritium unite and form a helium nucleus, This process 
releases energy and a neutron. Repeated many times, fusion 

creates the energy of the sun and the hydrogen bomb. But sci- 
entists have yet to control fusion for use in energy production, 


nuclei begin moving so fast that they break through one 
another's electrical barriers and fuse. See Plasma (In 
physics). 

Problems of controlling fusion. Scientists have not 
yet succeeded in harnessing the energy of fusion to pro- 
duce power. In their fusion experiments, scientists gen- 
erally work with plasmas that are made from one or two 
isotopes of hydrogen. One such isotope is tritium, an ar 
tificially made radioactive isotope. Another isotope is i 
deuterium, or heavy hydrogen. Deuterium is considere 
an ideal thermonuclear fuel because it can be obtained 
from ordinary water. A given weight of deuterium can 
supply about four times as much energy as the same 
weight of uranium. 

To produce a controlled thermonuclear reaction, a ; 
plasma of deuterium or tritium or of both isotopes mus 
be heated many millions of degrees. But scientists have 
yet to develop a container that can hold superhot i 
plasma. Such extremely hot plasma expands quickly. In 
addition, the walls of the container must be broug, H 
extremely low temperatures in order to keep them a 
melting. But if the plasma touches the walls, it beca 
too cool to produce fusion. The plasma must therefo 
be kept away from the walls of the container long 
enough for its nuclei to fuse and produce usable 
amounts of energy. H 

Fusion devices. Most experimental fusion reacto d 
are designed to contain superhot plasma in mag of 
bottles’ twisted into various coillike shapes. The vA 
the bottles are made of copper or some other meta G 
The walls are surrounded by a magnet. An electric C : 
rent is passed through the magnet and creates 4 mag: 
netic field on the inside of the walls. The magnetis 
Pushes the plasma away from the walls and towa i 
centre of each coil. This technique is called magne di 
confinement. All the fusion devices thus far develop 
however, use much more energy than they create. ta 
section Nuclear energy today discusses experin 
sion reactors in greater detail. For additional infor 
tion on nuclear fusion, see Nuclear weapon; Sun 
the sun produces energy). 


How nuclear energy is produced 
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Nuclear reactor 


Nuclear 
power production requires certain basic equipment, as shown in this plan of a typical 


nuclear power s up two m 

| plant. The equipment make: iain systems. 
system g r related steam-ge 
system includes the plant's reactor or reactors, any l 


pumps and pipes to move water and steam. Each re: 


turbogenerator s) 

system consists of a steam turbi d electri 

a y ine and electric gene 

asysta spins the turbine, which drives the electric generator. 
city, Other equipment includes special safety systems an 
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A typi 

eee Dicir reactor consists mainly of a core; control 

nium that wiiee or pressure, vessel. The core holds the ura- 

late the chain e fissioned to create heat. The control rods regu- 

Parts and th reaction. The reactor vessel holds all other reactor 
e water that will be heated to produce steam. 


(1) The nuclear steam supply 
nerating equipment, and 
actor has its own containment building. (2) The 


rator. Steam from the steam 
The electric generator pro- 
d storage for nuclear fuel. 


All large commercial nuclear power plants produce 
energy by fissioning U-235. But U-235 makes up less 
than 1 per cent of the uranium found in nature. More 
than 99 per cent of all natural uranium consists of U-238. 
The two types occur together in uranium ores, such as 
carnotite and pitchblende. Separating the U-235 from 
the U-238 in these ores is extremely difficult and costly. 
For this reason, the fuel used in reactors consists largely 
of U-238. But the fuel has enough U-235 to produce a 
chain reaction. Nuclear fuel requires special processing 
before and after it is used. The processing begins with 
the mining of uranium ore and ends with the disposal of 
fuel wastes. The entire process is known as the nuclear 
fuel cycle. 

This section deals chiefly with the methods devel- 
oped by the nuclear power industry in the United States. 
But the methods described resemble those used in 
other countries. 

er plant design. Most nuclear power plants 
cover 80 to 120 hectares. The majority are built near a 
large river or lake because nuclear plants require enor- 

for cooling purposes. 

nsists of several main buildings, 
the reactor and its related parts. 
ses the plant's turbines and 
lant also has facilities for 


one of which houses 
Another main building hou 
electric generators. Every p! 
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storing unused and used fuel. Many plants are largely 
automated, Each of these plants has a central control 
room, where the functions of the reactor are monitored 
and altered by a team of specialist engineers. The con- 
trol room may be in a separate building or in one of the 
main buildings. 

The reactor building, or containment structure, has a 
thick concrete floor and thick walls of steel or of con- 
crete lined with steel. The concrete and steel guard 
against the escape of radiation from an accidental leak 
in the nuclear reactor. 

Power reactors generally consist of three main 
parts. They are (1) the reactor, or pressure, vessel; (2) the 
core; and (3) control rods. 

The reactor vessel is a tanklike structure that holds 
the other reactor parts. It is installed near the base of the 
reactor building. The vessel has steel walls at least 15 
centimetres thick. Steel pipes lead into and out of the 
vessel to carry water and steam, 

The core contains the nuclear fuel and so is the part 
of the reactor where fission occurs. The core is near the 
bottom of the reactor vessel, It consists mainly of the nu- 
clear fuel held in place between an upper and a lower 
support plate. 

Control rods are long metal rods that contain such el- 
ements as boron or cadmium. These elements absorb 
free neutrons and thus help control a chain reaction. 
The control rods are attached to a lift mechanism just 
outside the reactor vessel. The mechanism inserts the 
rods into the core or withdraws them to slow down or 
speed up a chain reaction, 

Reactor operations also depend on substances called 
moderators and coolants. A moderator is a substance, 
such as water or carbon, that slows down neutrons 
which pass through it. Reactors require a moderator be- 
cause the neutrons released by fission are fast neutrons, 
But slow neutrons are needed to cause a chain reaction 
in the mixture of U-238 and U-235 that reactors use as 
fuel, A coolant is a substance, such as water or carbon 
dioxide, that conducts heat well but does not easily ab- 
sorb free neutrons. The coolant carries heat from the 
chain reaction. By doing so, the coolant serves both to 
Prevent the reactor core from melting and to produce 
steam, 

Many power reactors are light water reactors, which 
use /ight (ordinary) water as both the moderator and the 
coolant. The water is released into the core, where it 
Serves as a moderator to start a chain reaction, Once the 
reaction has begun, the water also serves as a coolant. 
Many reactors in some countries use other substances 
as moderators and coolants. Some Power reactors, for 
example, are heavy water reactors. They use deuterium 
oxide, or heavy water, as both the moderator and the 
coolant. 

Fuel preparation. After uranium ore has been 
mined, it goes through a long milling and refining proc- 
ess to separate the uranium from other elements in the 
ore. Light water absorbs more free neutrons than do 
other types of moderators. The uranium used in light 
water reactors must therefore be enriched—that is, the 
Percentage of U-235 must be increased. Free neutrons 
then have a better chance of striking a U-235 nucleus, 


A reactor vessel is carefully lowered into place ata pon 
plant construction site. Reactor vessels are made of heavy 
The largest weigh more than 720 metric tons. 


Refuelling a reactor. These workers are loading a ree 
sembly into the core of a nuclear reactor. The assem Hees 
of a bundle of long metal tubes filled with uranium pe 


es 
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Anuclear steam 
supply system 


The system shown in this dia- 
gram uses a pressurized 

water reactor, which heats 
water under high pressure. 
The pressure allows the water 
toheat past its normal boiling 
point without actually boiling. 
Heat from this water boils 
water in a steam generator, 
which produces steam. The 
water from the reactor is 
pumped back to the reactor 
for reuse. After the steam has 
operated the plant's turbine, it 
issent to a steam condenser, 
which changes it back to 

water for reuse in the steam 
generator. 


Uranium that has b i 
i Ehmantpiant separated from the ore is sent to 
aneit plants remove varying amounts of U-238 
iano iodine depending on the intended use of the 
a ost light water reactors require fuel that con- 
oe each than 974 per cent U-238 and 2} to 3 per 
hücleary uch higher amounts of U-235 are needed 
The etched trent and in the fuel for nuclear ships. 
fiel fabri ed uranium used as reactor fuel is shipped to 
Afu fry plants. 
nto a bla anganan plant changes enriched uranium 
dtenska ick powder called uranium dioxide. The plant 
about 8 pestha Hamam dioxide powder into pellets 
The lla imetres in diameter and 13 millimetres long. 
stainless ih are inserted into tubes made of zirconium or 
i damet eel. Each tube measures about 13 millimetres 
pass oa ana 3 to 5 metres long. Free neutrons can 
clear cai the walls of the tubes. But most other nu- 
After cles cannot. 
ets, its wie has been filled with uranium dioxide pel- 
fastened ti s are welded shut. These fuel rods are then 
undle onhar into bundles of 30 to 300 each. Each 
sembly, pigs 140 to 680 kilograms and forms a fuel as- 
Power (en uel element, for a reactor. Commercial 
loxide Thi tors require 45 to 136 metric tons of uranium 
A reactor t K amount depends on the size of the reactor. 
ts core, Th erefore has a great many fuel assemblies in 
tween th e assemblies stand upright in the core be- 
Chai e two support plates. 
o ans: A reactor requires exactly the right 
Called the ae | to keep up a chain reaction. This amount, 
and size of Se mass, varies according to the design 
e amount F reactor. A chain reaction will die out if 
mass, If ihe f fuel in the reactor falls short of the critical 
actor will uel supply exceeds the critical mass, the re- 
Core may overheat. And if the heat becomes intense, the 
y melt. Nevertheless, reactors are designed to 
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hold more than a critical mass of fuel. But the control 
rods slow down a chain reaction if it becomes too rapid. 

To prepare a reactor for operation, the fuel assem- 
blies are loaded into the core and the control rods are 
completely inserted. In a light water reactor, the water 
used as a moderator to slow down the neutrons fills the 
spaces between the fuel assemblies. The control rods 
are then slowly withdrawn, and a chain reaction begins. 
The farther the rods are withdrawn, the greater the in- 
tensity of the reaction because fewer neutrons are ab- 
sorbed. More neutrons thus are free to cause fission. 
Meanwhile, the water in the core carries off the tremen- 
dous heat created by the chain reaction. To stop the re- 
action, the rods are again lowered all the way into the 
core to absorb most free neutrons. 

Steam production. The light water reactors are of 
two main types. One type, the pressurized water reac- 
tor, produces steam outside the reactor vessel. The 
other type, the boiling water reactor, makes steam in- 
side the vessel. 

Most nuclear plants use pressurized water reactors, 
These reactors heat the moderator-water in the core 
under extremely high pressure. The pressure allows the 


water to heat past its normal boiling point of 100° c 


without actually boiling. The chain reaction heats the 


water to about 320° C. Pipes carry this extremely hot, 
though not boiling, water to steam generators outside 
the reactor. Heat from the pressurized water boils water 


in the steam generator and so produces steam. 
actor, the chain reaction boils the 


In a boiling water re 
moderator-water in the core. Pipes carry the steam pro- 
duced from the reactor to the plants turbines. Most nu- 
clear reactors in the United Kingdom are gas cooled. 
Carbon dioxide flows over the fuel in the core and con- 
ducts heat away to steam generators. The reactors are 
called Magnox reactors because the uranium fuel is 
contained in cans made from a magnesium alloy. 
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In producing electricity, a nuclear plant's steam tur- 
bines and electric generators work like those in a fossil- 
fuel plant. The steam produced by a reactor spins the 
blades of the plant's turbines, which drive the genera- 
tors, Many plants have combination turbines and gener- 
ators called turbogenerators. 

After steam has passed through a plant's turbines, it is 
piped to a condenser. The condenser changes the steam 
back into water. A reactor can thus use the same water 
over and over. But a condenser requires a constant sup- 
ply of fresh water to cool the steam. Most plants pump 
this water from a nearby river or lake. The water, which 
becomes warm as it passes through the condenser, is 
then pumped back into the river or lake. This warm 
waste water may cause a kind of water pollution called 

` thermal pollution, which may endanger plant and animal 
life in some rivers and lakes where it occurs, 

To help solve the problem of thermal pollution, most 
new nuclear plants have cooling towers. Hot water from 
the steam condensers is moved through the towers in 
such a way that the heat passes into the atmosphere as 
steam or water vapour. The cooled water is returned to 
the steam condenser for reuse. 

Hazards and safeguards, An ordinary power reac- 
tor cannot explode like an atomic bomb. Only a super- 
Critical mass of plutonium 239 or of greatly enriched 
uranium 235 can cause such an explosion. A supercriti- 
cal mass contains more than the amount of plutonium or 
uranium required to sustain a chain reaction. 

The chief hazards of nuclear power production result 
from the great quantities of radioactive material that a 
reactor produces. These materials give off radiation in 
the form of alpha, beta, and gamma rays. The reactor 
vessel is surrounded by thick concrete blocks called a 
shield, which normally prevents almost all radiation 
from escaping. 

In countries with nuclear energy, regulations limit the 
amount of radiation allowed from nuclear plants. Every 

plant has instruments that continuously measure the ra- 
dioactivity in and around the plant. They automatically 


The central control room 
of a large nuclear power plant 
contains hundreds of elec- 
tronic devices. Some of the 
devices help regulate produc: 
tion operations. Others moni- 
tor the plant's many safety sys- 
tems. 


set off an alarm if the radioactivity rises above a prede- 
termined level. If necessary, the reactor is shut down. 
A plant's routine safety measures greatly reduce the 
possibility of a serious accident. Nevertheless, every 
plant has emergency safety systems. Possible erent 
cies range from a break in a reactor water pipe to a leal 
of radiation from the reactor vessel. Any such emer- 
gency automatically activates a system that instantly 
shuts down the reactor, a process called scramming. 
Scramming is usually accomplished by the rapid inser- 
tion of the control rods into the core. : 
A leak or break in a reactor water pipe could e 
rious consequences if it results in a loss of coolant, 
after a reactor has been shut down, the radioactive r 
terials remaining in the reactor core can become so ty 
without sufficient coolant that the core melts. This co 
dition, called a meltdown, could result in the release 
dangerous amounts of radiation. In most cases, ae ould 
large containment structure that houses a reac aa 
prevent the radioactivity from escaping into the a a 
phere. However, there is a small possibility that ti i s 
ten core could become hot enough to burn throug k 
floor of the containment structure and go deep maa 
earth. Nuclear engineers call this type of sae if 
“China syndrome.” To prevent such an accident fri T 
curring, all reactors are equipped with an emedi a 
core cooling system, which automatically floods 
core with water in case of a loss of coolant. (u25 
Wastes and waste disposal. The fissioning 0 ‘an 
produces more free neutrons than are needed i 
tinue a chain reaction. Some of them combine wi he 
U-238 nuclei, which far outnumber U-235 nuclei in 
reactor fuel. When U-238 captures a neutron, itis pf 
changed into U-239. The U-239 then decays into i (pu 
nium 239 (Np-239), which decays into pluton ae 
239). This same process forms Pu-239 in a bree on 
tor. Slow neutrons can fission Pu-239, as well as ed dur- 
Some of the newly formed Pu-239 is thus feson 
ing the fissioning of U-235. The rest of the Pu-2 
mains in the fuel assemblies. 


na of U-235 also produces many other ra- 
ind ‘ea A such as strontium 90, caesium 137, 
Saal 40. These wastes remain radioactive and 
id p for about 600 years because of the strontium 
Ma m Sina After that time, enough of the 
Rives 80 ma pace will have decayed into stable iso- 
che fa ey no longer presenta problem. How- 
Esin lige fonium and other artificially created ele- 
Neate ae wastes remain radioactive for thousands of 
trier genet small amounts, plutonium can cause can- 
mounts ca ne; (reproductive) damage in humans. Larger 
dation eee cause radiation sickness and death (see Ra- 
5 De Safe disposal of these wastes is one of 
Most ara involved in nuclear power production. 
bis only iclear plants need to replace their fuel assem- 
a out once a year. The radioactive wastes 
coded atte at, and so used fuel assemblies must be 
the et temaval from a reactor. Nuclear plants cool 
desi ies by storing them underwater in specially 
gned storage pools. 
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Nuclear power plants in 
Britain generally use the gas- 
cooled reactor principle. In 
1990, Britain shelved plans to 
further develop its nuclear 
power capacity as evidence of 
inefficient operation came to 
light. 


Several governments are working on guidelines for 
the safe and permanent disposal of nuclear wastes. One 
plan involves the wide-scale use of commercial reproc- 
essing plants to reduce the disposal problem. Under 
this plan, nuclear plants would ship their used fuel as- 
semblies to the reprocessing plants for removal of 
Pu-239 and unused U-235. These radioactive isotopes 
would then be recycled into fuel for nuclear reactors. 
However, this method would leave radioactive isotopes 
in the chemical solutions used for reprocessing. To pre- 
vent accidental seepage of the solutions, they would 
have to be changed into a solid form that could be 


safely stored. 
Experts have established that it would be possible to 
isolate long-lived nuclear wastes from the environment 
Several methods of permanent 


for thousands of years. 
storage in underground sites are still under study. As a 
result, many nuclear power plants continued to store 


their used fuel assemblies in underground pools of 
water on the plant grounds. 


The nuclear energy industry 


In 

e oe that has a nuclear energy industry, 
ture and er plays a role in the industry. But the na- 
ig of the govamiiim role vary greatly 
Several dev ne In most industrialized countries and in 
Part of the aN ping countries, nuclear reactors provide a 
Countries, s a electric energy production. In a few 

e electric uch as France, Belgium and Sweden, most of 
ofthe main energy is produced by nuclear power. One 

ese e for the switch to nuclear power in 
Sporting co es was to avoid dependence on oil- 
Countries, s untries that are politically unstable. Some 
Operate m uch as Australia and New Zealand, do not 

nuclear power stations. 


tain’s electricity comes from 
14 nuclear power stations. The Central Electricity Gener- 
ating Board (CEGB) controls 12 of them. The South of 
Scotland Electricity Board controls the other two. Two 
prototype reactors run by the United Kingdom Atomic 
thority (UKAEA) and two run by British Nu- 


Energy A 
clear Fuels Ltd (BNFL) also provide a small amount of 


electricity for public use. 
In the United States, private utility companies own 


most of the nuclear power plants. About 280 plants in 25 
countries produce approximately 2 per cent of the 
world’s energy. But the growth of nuclear energy has 


been slowed down by rising costs. 


About one-fifth of all Brit 
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Leading nuclear power producing countries 


Amount of nuclear power produced in a year 


United States 000000 


France 


Soviet Union 


e000 


Japan 

West Germany 
Canada 
Sweden 

Great Britain 
Spain 
Belgium 


Figures are for 1988; West Germany figure is for period before reunification. 
Source: U.S. Energy Information Administration. 


The industry and the economy. The main eco- 
nomic advantage claimed for nuclear power plants is 
that the fuel is cheaper and so they cost less to operate 
than fossil-fuel plants do. But nuclear plants cost more 
to build and to dismantle after their useful life than do 
fossil-fuel plants, 

Under normal economic conditions, a nuclear plant's 
savings in fuel eventually make up for its higher con- 
struction expenses, At first, these expenses add to the 
cost of producing electricity. But after some years, a 
plant will have paid off its construction costs. It can then 
produce electricity more cheaply than a fossil-fuel plant 
can. But two main problems—sharply higher costs and 
equipment failures—have somewhat lessened this long- 
run economic advantage of nuclear Power plants. Many 
nuclear plants have to be shut down for months at a 
time because of equipment failures, Such losses of op- 
erating time add to the cost of producing electricity. 

The industry and the environment. A nuclear plant 
releases small amounts of radioactive gas into the air. In 
addition, the cooling water used in Pressurized water 
plants picks up a small amount of tritium (radioactive hy- 
drogen) in the steam condenser, The tritium remains in 
this water when it is returned to a river or lake. But 


Samples of river water taken near a nuclear plant are tested 
for radioactivity, as are samples of the soil and air. Nucor 4 
plants release some radioactive gas into the environment. a 
the amounts are normally too small to be considered harmful. 


these small amounts of radiation released into the envi- 
ronment are not believed to be harmful. Thermal alli 
tion remains a problem at aa nigel plants. But coo! 
ing towers help correct this problem. 

Unlike fossil fuel plants, nuclear plants do not releast 
solid or chemical pollutants into the atmosphere. How: 
ever, when a serious accident occurs, radioactivity pl 
be released into the atmosphere and endanger peop 
in surrounding areas. Such an accident occurred in Ne 
Ukraine in 1986. Critics of nuclear power believe bet 
Possibility of a serious accident increases with i: s 
ber of nuclear plants. The subsection Hazards an Hal 
guards earlier in this article discusses the main me 
of guarding against accidents. 

Critics a Atelea power also fear another dangin 
the environment. As power production increases, ae 
creation of high-level radioactive wastes also a 
These wastes remain extremely radioactive for al A 
600 years because they contain the isotopes stroni ia 
90 and caesium 137. The wastes also contain pu H 
and other artificially created heavy elements, s0 a i 
remain strongly radioactive for thousands of y P 
problem of storing radioactive wastes is discusse 
the subsection Wastes and waste disposal. 


The development of nuclear energy 


In 1972, scientists discovered that a natural chain re- 
action had occurred nearly 2 billion years ago in a ura- 
nium deposit in west-central Africa. Two billion years 
ago, radioactive decay had not progressed so far as it 
has today. The uranium ore therefore contained enough 
U-235 to start a chain reaction. An accumulation of 


ground water acted as a moderator to begin the vi 
tion. As heat from the reaction changed the Wa i 
steam, less and less water was available to serve @ 4 
Moderator and the reaction died out. Except for pen 
rare natural occurrences, nuclear energy was oe yeah 
leased ona large scale on the earth until 1942. 


scientists produced the first artificially created chain re- 
action. Scientific discoveries that took place within the 
last 100 years made the large-scale release of nuclear 


energy possible. 
Early developments 


In 1896, the French physicist Antoine Henri Becquerel 
found that uranium gives off energy in the form of invisi- 
ble rays. He thus became the discoverer of natural ra- 
dioactivity, Other scientists soon began experiments to 
learn more about this mysterious form of energy. 

The beginning of nuclear physics. Between 1899 
and 1903, the great British physicist Ernest Rutherford 
found that some radioactive rays consist of high-energy 
particles. He discovered two kinds of radioactive parti- 
les, which he named a/pha and beta particles. Experi- 
ments with these particles then led Rutherford to dis- 
cover the atom’s nucleus. This achievement, which 
Rutherford announced in 1911, marked the beginning of 
anew science—nuclear physics. 

About 1914, scientists began trying to split light nu- 
clei with alpha particles from naturally radioactive mate- 
rials. Light nuclei do not repel positively charged parti- 
cles, such as alpha particles, as strongly as heavy nuclei 
do. In 1919, Rutherford changed nitrogen into oxygen by 
this method. He thus achieved the first artificially cre- 
ated transmutation of one element into another. Oxygen 
weighs more than nitrogen. The reaction therefore con- 
ped more energy, in the form of the alpha particle, 
than it produced. Although Rutherford did not succeed 
in producing fission, he showed that the structure ofa 
nucleus can be changed. 

The first artificially created fission reaction. To 
Pance fission, a particle was needed that heavy nuclei 
chad not repel. In 1932, the British physicist James 
abe wick discovered such a particle—the neutron. In 
ae two German radiochemists, Otto Hahn and Fritz 
‘cael reported they had produced the element 

A by bombarding uranium with neutrons. 

tfirst, scientists could not explain how uranium had 


Important dates in nuclear energy development 


1896 Antoine Henri Becquerel, a French physicist, discovered 
natural radioactivity. 
phe great German-born physicist Albert Einstein pub- 
shed his theory that matter is a form of energy an 

m Tae and energy are related. 

W e British physicist Ernest Rutherford announced his 
1932 Tee, of the nucleus of the atom. 

ee Chadwick, a British physicist, discovered the neu- 
1838. The German radiochemists Otto Hahn and Fritz Strass- 
minn produced the elements barium and krypton by 
eo paring uranium with neutrons. 

e Austrian physicists Lise Meitner and Otto Frisch 
eves that Hahn and Strassman had produced the first 
1942 pen artificially created fission reaction. 2 

group of scientists headed by the Italian-born physicist 


1905 
at 


1939 


Enrico Fermi produced the world's first artificially created 


chain reaction at the University of Chicago. The achieve- 
hea made possible the development of the atomic 
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produced barium, which is much lighter than uranium. 
All previous transmutations had resulted in an element 
about as heavy as the original one. Then in 1939, the 
Austrian physicist Lise Meitner and her nephew Otto 
Frisch showed that Hahn and Strassmann had in fact 
produced the first known artificially created fission reac- 
tion. A uranium nucleus had split into two nearly equal 
fragments, one of which consisted of a barium nucleus. 
Two neutrons were also emitted. The other fragment 
consisted of a nucleus of krypton, a somewhat lighter el- 
ement than barium. These two nuclei, together with the 
emitted neutrons, weigh less than a uranium nucleus 
and a neutron. The reaction had therefore produced 
more energy than it consumed. 

Scientists soon realized that if uranium produced a 
chain reaction, it would release tremendous energy. To 
find how much energy a chain reaction would release, 
scientists used a theory developed by the great German- 
born physicist Albert Einstein in 1905. The theory states 
that matter is a form of energy and that matter and en- 
ergy are related by the equation E£=mc ?. This equation 
states that the energy (E) in a substance equals the mass 
(m) of that substance multiplied by the speed of light 
squared (c?). Light travels 299,792 kilometres per sec- 
ond. The speed of light squared is obtained by multiply- 
ing the speed of light by itself, Using this equation, sci- 
entists determined that the fissioning of 0.45 kilogram of 
uranium would release as much energy as 7,300 metric 
tons of TNT. Uranium could therefore be used to make a 
powerful bomb. See E=mc*. 

The beginning of the nuclear age 


The development of nuclear weapons. World War 
Il broke out in Europe in September 1939. The month 
before, Einstein had written to U.S. President Franklin D. 
Roosevelt urging him to commit the United States to de- 
veloping an atomic bomb. Einstein had fled to the 
United States from Germany to escape Nazi persecution. 
He warned Roosevelt that German scientists might al- 
ready be working on a nuclear bomb. Roosevelt acted 


The United States exploded the first atomic bomb near 
Alamogordo, New Mexico 
The U.S. Atomic Energy Commission built the first 
breeder reactor. It produces plutonium at the same time 
it produces energy from uranium. 
The United States exploded the first hydrogen bomb at 
Eniwetok, a small island in the Pacific Ocean, and so pro- 
duced the world's first large-scale fusion reaction. 
The first full-scale nuclear power plant began operations 

t Calder Hall in En land. 
The United Nations UN) established the International 
‘Atomic Energy Agency to promote the peaceful uses of 
nuclear energy: The first full-scale ees power 

t opened in Ship| ingport, Pennsylvania. 

oglu, France, fh Luxembourg, the Netherlands, and 
West Germany formed the European Atomic Energy 


Community (Euratom). 


Great Britain, Ireland, and Denmark joined Euratom. 
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on Einstein's urging, and early in 1940 scientists re- 
ceived the first funds for uranium research in the United 
States. They sought to discover a method of preparing 
enough plutonium or greatly enriched uranium for a 
bomb. The United States entered World War II in 1941. 
The U.S. government then ordered an all-out effort to 
perfect an atomic bomb and established the top-secret 
Manhattan Project to achieve this goal (see Manhattan 
Project). 

A group of scientists at the University of Chicago had 
charge of producing plutonium for the Manhattan Proj- 
ect. The group included such noted physicists as Enrico 
Fermi, Leo Szilard, and Eugene Wigner, all of whom had 
been born in Europe and had settled in the United 
States. Fermi headed the group. Under the scientists’ di- 
rection, workers built an atomic pile, or reactor, be- 
neath the stands of the university athletic field. The pile 
consisted of 45 metric tons of natural uranium embed- 
ded in 450 metric tons of graphite. The graphite served 
as a moderator, The pile was designed to start a chain 
reaction in the uranium, which would then produce plu- 
tonium by radioactive decay. Cadmium rods controlled 
the reaction. On Dec. 2, 1942, this primitive reactor pro- 
duced the first artificially created chain reaction. 

The success of the University of Chicago project led 
the U.S. government to build a plutonium-producing 
plant in Hanford, Washington. The government also 
built a uranium enrichment plant in Oak Ridge, Tennes- 
see. Plutonium and greatly enriched uranium from these 
plants were used in the atomic bombs dropped on 
Japan by the United States in August 1945. The bombs 
ended the war. 

After World War II, scientists began work on devel- 
oping a hydrogen bomb, The United States exploded 
the first hydrogen bomb in 1952 and so achieved the 
world's first large-scale thermonuclear reaction. The So- 
Viet Union tested its first atomic bomb in 1949 and its 
first full-scale hydrogen bomb in 1953. China, France, 
Great Britain, and India have also exploded nuclear 
weapons. For more information on the development of 
nuclear weapons, see Nuclear weapon. 

The first peaceful uses. While research on nuclear 
weapons continued, various countries also began ex- 
perimenting with nuclear reactors. The United States 
and the Soviet Union had built uranium enrichment 
plants during the war. Both countries therefore started 
to develop light water reactors, which require enriched 
uranium fuel, Canada, France, and Great Britain began 
work on reactors moderated by graphite or heavy water. 
These reactors cost more to build than light water reac- 
tors, but they use unenriched uranium, 

The U.S. Congress set up the Atomic Energy Commis- 
sion (AEC) in 1946 to direct and control all aspects of nu- 
clear energy development in the United States. In 1954, 
Congress allowed private industry to take over most as- 
pects of commercial nuclear power development. But 
the AEC became responsible for regulating the nuclear 
energy industry. It also kept control in such areas as ura- 

nium enrichment and waste disposal. 

The United States made the world’s first full-scale use 
of controlled nuclear energy in 1954, That year, the U.S. 
Navy launched the first nuclear-powered vessel, the 


submarine Nautilus. The first full-scale nuclear power 
plant began operations in 1956 at Calder Hall in north: 
western England. In 1957, the first large-scale nuclear 
plant in the United States opened in Shippingport, Penn- 
sylvania. It supplied electricity to the Pittsburgh area 
until 1982, when the plant was closed. Canada opened 
its first full-scale plant in 1962 at Rolphton, Ontario, 
The successful start of the nuclear power industry 
convinced world leaders of the need for international 
cooperation in the field. In 1957, the United Nations (UN) 
established the International Atomic Energy Agency to 
promote the peaceful uses of nuclear energy (see Inter- 
national Atomic Energy Agency; United Nations 
[Peaceful uses of nuclear energy). Also in 1957, Belgium, 
France, Italy, Luxembourg, the Netherlands, and West 
Germany formed the European Atomic Energy Commu- 
nity (Euratom). The organization encourages the devel- 
opment of nuclear power among its member countries, 
Denmark, Britain, and Ireland joined Euratom in 1973, 


Nuclear energy today 


The spread of nuclear capability. During the 1960s 
and early 1970's, a number of countries acquired reac- 
tors and used them to start nuclear power development. 
Progress was also made during this period toward limit: 
ing nuclear weapons tests and stopping the spread of 
nuclear weapons. In 1970, for example, a nuclear non- 
proliferation treaty went into effect. The treaty prohibits 
the nuclear powers that signed and ratified the docu- 
ment from giving nuclear weapons to nations that do 
not already have them. The nonproliferation treaty also 
prohibits nations without nuclear weapons from acquit- 
ing such weapons. j 

But the nonproliferation treaty does not prohibit na 
tions from selling or buying nuclear reactors. A reactor 
can be used not only for peaceful purposes but also to 
produce plutonium for nuclear weapons. India used @ 
research reactor for this purpose and in 1974 exploded 
its first atomic bomb. Canada had supplied the reactor 
to India with the understanding it would be used for 
peaceful purposes only. Canada has signed the non: 
proliferation treaty, but India has not. Critics of India's 
action question the wisdom of supplying reactors to 
countries that do not already have them. 

Meanwhile, the United States had been greatly in- 
creasing its nuclear power capacity. But opposition to 
nuclear power development also increased in the i 
United States and other countries during the late 19605 
and early 1970's. Critics began to question nearly or 
aspect of nuclear power production, from the cost 0 al 
uranium enrichment to the problems of waste dispon 

Many critics of nuclear programmes charged ite = 
governments overlooked various safety risks at nucle 
plants to promote nuclear power development. aby 

Research on new types of reactors was sparke ap 
fears of a shortage of U-235 to fuel fission reactors. i 
ever, during the 1970's, nuclear power production es 
creased less rapidly than anticipated, and the expe 
shortage did not occur. Today, scientists seek to de- 
velop safer and more efficient reactors. Researchers : 
have concentrated their efforts on the development © 
fusion reactor and commercial breeder reactor. 


Experimental fusion devices. Most experimental ef- 
forts to produce energy from nuclear fusion have con- 
centrated on using a superhot plasma of heavy hydro- 
gen as the fuel. Heavy hydrogen could supply almost 
unlimited amounts of power because it is obtained from 
ordinary water. Some scientists have attempted to. 
achieve nuclear fusion of heavy hydrogen at room tem- 
peratures. But the experiments have been met with dis- 
belief. Few experts believe that any kind of workable fu- 
sion device can be perfected in the 1900s. 

The most successful fusion reactor, called a tokamak, 
was originally designed by Soviet scientists. Tokamak 
means strong current in Russian. Like other experimen- 
talfusion reactors, a tokamak uses a magnetic field to 
push plasma away from its containing walls. It also 
passes a strong current through the plasma. The current 
acts with the magnetic field to help confine the plasma. 

Scientists in the United States and other countries 
also have developed tokamaks. But no tokamak has yet 
produced usable amounts of energy. Plasma must be 
heated to at least 100,000,000" C to produce a controlled 
thermonuclear reaction. But plasmas are difficult to con- 
tain at such temperatures. 

Another experimental method to achieve fusion uses 
beams of /aser light to compress and heat tiny pellets of 
frozen deuterium and tritium. This process creates min- 
lature thermonuclear explosions that release energy be- 
fore the pellets reach the containing walls. But all exper- 
iments with this method have not yet produced usable 
amounts of energy. See Laser. 

Experimental breeder reactors. The most important 
{ype of experimental breeder uses the plentiful uranium 
isotope U-238 as its basic fuel. The reactor changes the 
U.238 into the isotope plutonium 239 (Pu-239) by radio- 
ee decay. Like U-235, Pu-239 can create a chain reac- 
lon and so can be used for energy production. Another 

iia uses the natural element thorium as its basic 
hi t changes the thorium into the isotope U-233, 

ich can also produce a chain reaction. 

Spe countries have built experimental breeders. 
nah breeder, called the Phénix, is the most suc- 
thet i regularly produces 250,000 kilowatts of elec- 
a ty. But no country yet has a breeder suitable for 
'ge-scale commercial use. 


Anex; 
Perhot p 


perimental fusion device called a tokamak uses a SU- 
asma of heavy hydrogen to produce a nuclear reaction. 
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Safety concerns. There have been a number of acci- 
dents at nuclear power plants. Most of them have not 
been serious. However, concerns about the safety of nu- 
clear power production increased after the serious acci- 
dent in 1979 at the Three Mile Island nuclear power 
plant near Harrisburg, Pennsylvania in the United States. 
Mechanical and human failures resulted in a breakdown 
of the reactor's cooling system and the destruction of 
the reactor's core. Scientists and technicians succeeded 
in preventing a total core meltdown that might have re- 
leased large amounts of radioactive isotopes into the 
area surrounding the plant. Cleanup of the plant contin- 
ued in the late 1980's. 

The worst nuclear accident in history occurred in 
1986 at the Chernobyl nuclear power plant near Kiev in 
Ukraine, which was then part of the Soviet Union. An ex- 
plosion and fire ripped apart the reactor and released 
large amounts of radioactive isotopes into the atmos- 
phere. Unlike most Western reactors, the Chernobyl re- 
actors lacked an enclosure to prevent radioactive iso- 
topes from escaping. Clouds of radioactive debris 
drifted across Europe. 

Thirty-one people died from radiation sickness or 
burns, and more than 200 others were seriously injured. 
The radioactivity spread over the eastern part of what 
was then the Soviet Union and was carried by wind into 
northern and central Europe. Experts expected a signifi- 
cant increase in the number of cancer deaths among 
those near the reactor. But they predicted that the health 
effects outside the Chernobyl area would be slight. 

As a result of the accidents at Three Mile Island and 
Chernobyl, opposition to nuclear power increased in 
many countries during the late 1980's. Many experts be- 
lieved the safety problems could be solved, and some 
countries planned to expand their nuclear power facili- 

ies. 
i Reeth continued on the development of safer re- 


actors. For example, engineers were working on a reac- 
derator and layers of ce- 


tor that used graphite as a mo 
ramics and carbon, rather than metal, to enclose the fuel 


rods. The engineers claimed that such a reactor could 
not melt down. 
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Questions 
What two advantages do nuclear power plants have over fossil- 
fuel plants? 
What is a chain reaction? 
What is U-235? Why are scientists seeking a replacement for it? 
How does a nuclear reactor produce fission? 
What part did Ernest Rutherford play in the development of nu- 
clear energy? 
What is radioactive decay? Nuclear radiation? 
What kinds of wastes are formed in power reactors? 
Nuclear engineering. See Engineering (Nuclear en- 
gineering). 
Nuclear fission. See Fission; Nuclear energy. 
Nuclear force. See Grand unified theories. 
Nuclear magnetic resonance (NMR). See Mag- 
netic resonance imaging. 
Nuclear medicine. See Isotope (Uses of radioiso- 
topes). 
Nuclear Nonproliferation Treaty. See Nuclear 
ph (Nonproliferation); United Nations (Arms con- 
trol). 
Nuclear physics is the branch of physics that studies 
the properties, structure, and reactions of atomic nuclei, 
Nuclear physics began around 1900 with the discovery 
of radioactivity and the nucleus. Since then, the develop- 
ment of increasingly powerful and precise tools has en- 
abled physicists to study nuclei in ever greater detail. 

The nucleus contains over 99.9 per cent of an atom’s 
Mass. It consists of two kinds of particles, neutrons and 
protons, with nearly identical masses. Protons have a 
Positive electrical charge, and neutrons have none. The 
number of protons in a nucleus determines what chemi- 
cal element the atom belongs to, while the neutron 
number determines what isotope of that element it rep- 
resents. See Isotope. 

A powerful force called the strong interaction or nu- 
clear force binds the neutrons and protons in the nu- 
cleus and packs them closely together. Thus, all nuclei 
have the same extremely high density. If the earth were 
compressed until it had the density of an atomic nu- 
cleus, its diameter would be only about 0.5 kilometre. 

Nuclei with different numbers of protons and neu- 
trons can have remarkably different properties. Some 
nuclei are shaped like spheres, while others are slightly 
elongated or slightly flattened. Some nuclei are rigid, 
while others are more flexible. Some are stable, while 
others are radioactive and spontaneously release radia- 

tion called alpha particles, beta particles, and gamma 


rays in order to take a more stable form. Physicists ex- 
plain these properties using sophisticated theories that 
allow them to predict the behaviour of new kinds of nu- 
clei. 

Much of the information about atomic nuclei comes 
from studies of nuclear reactions. Typically, a Particle 
accelerator is used to create tiny, high-velocity beams of 
protons, neutrons, or other particles. A nuclear reaction 
occurs when one of these particles strikes a nucleus, 
Physicists then use high-precision tools to analyse the 
radiations emitted during the reaction. 

Nuclear reactions are used in both nuclear energy 
and nuclear weapons. The fission (splitting) of very 
heavy nuclei and the fusion (combining) of two very 
light nuclei both release large amounts of energy, Usu- 
ally, this energy is released in a slow, controlled way. 
Fission energy is used to generate electricity and to 
power ships, and researchers are working on devices to 
turn fusion energy into electricity. In nuclear weapons, 
very different conditions force a large number of fission 
or fusion reactions to occur nearly simultaneously, pro- 
ducing an atomic bomb or hydrogen bomb explosion. 

Research in nuclear physics has led to new tech- 
niques for diagnosing and treating disease, sterilizing 
and preserving food, and exploring for oil. Often, these 
techniques make use of radioactive nuclei called radio- 
isotopes. Nuclear research is also useful in other ; 
branches of physics and in such fields as astrophysics, 
biochemistry, and chemistry. 

See also Atom; Nuclear energy; Nuclear weapon; 
Particle physics; Radioactivity. 

Nuclear power. See Nuclear energy. 

Nuclear reactor is a device that produces a vast 
amount of energy from a small amount of fuel. It is 
sometimes called an atomic reactor or an atomic pile. A 
nuclear reactor generates energy mainly in the form of 
heat by means of a process known as nuclear fission. 
Nuclear fission is the splitting of the nuclei of atoms of 
uranium or plutonium. rel 

Nuclear reactors provide the heat to power electrical 
Power stations, large ships, and submarines. The heat!s 
usually used to boil water which produces the high- _ 
pressure steam that drives steam turbines. No economic 
method has yet been developed that converts nuclear 
energy directly into other forms of energy. x 

An atomic bomb gets its destructive power from He 
controlled fission. A nuclear reactor, however, keeps 
sion under control. As a result, the energy it produces 
can be used for the generation of electricity and for 
other peaceful purposes, Reactors also are used to 3 
make various substances radioactive. These radioactiv 
materials, called radioisotopes, have important uses" 
agriculture, industry, and medicine. 


Parts of a nuclear reactor 


Nuclear reactors vary in design and size. But most of 
them have five basic parts: (1) the core, (2) the moder 
tor, (3) the control rods, (4) the coolant, and (5) the pre 
sure vessel. They also have a biological shield a i 
safety system to protect reactor operators and techn! 
cians, as well as the general public. ists of 

The core is the central part of a reactor. It consis iat 
the nuclear fuel. The fission process occurs in the Tai 

The nuclear fuel used by most reactors is a mixtu 


several isotopes (forms) of uranium. Only one of these 
isotopes, U-235, actually undergoes fission. But a special 

e of reactor, called a breeder reactor, can convert 
one of the other more abundant isotopes, U-238, to fis- 
sionable plutonium, Pu-239. 

Inareactor that uses uranium fuel, fission occurs 
when the nucleus of a U-235 atom captures a neutron, a 
heavy uncharged atomic particle. The U-235 nucleus 
then splits into two smaller nuclei called fission frag- 
ments, releasing energy and several neutrons. These 
neutrons strike other uranium nuclei and cause them to 
break apart. These splittings, in turn, give off additional 
neutrons, which split still more nuclei. This self- 
sustaining series of fissions in the nuclear fuel is called a 
chain reaction, Such a process can cause trillions of 
atoms to fission within a fraction of a second—and pro- 
duce an enormous amount of energy. 

The moderator is a material used in many reactors 
to increase the probability of fission and thus promote a 


Parts of a nuclear reactor 


Steam outlet —f= 


we core is the heart of a nuclear reactor. Nuclear fuel in the 

Ties paues heat. Water or some other cooling material car- 

Vessel ene to the machinery run by the reactor. A pressure 
encloses the core and holds the cooling material. 
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chain reaction, Most moderators consist of graphite, 
water, or heavy water, a compound of oxygen and deu- 
terium. Such a substance slows down the neutrons re- 
leased by U-235 atoms during fission. By doing so, the 
moderator enables other U-235 atoms to capture the 
neutrons more readily and to split in turn, If a moderator 
did not reduce the neutrons’ speed, many neutrons 
would be absorbed by U-238 atoms, which do not fis- 
sion. 

The control rods regulate the rate of a chain reac- 
tion. They are made of boron, cadmium, or some other 
element that can absorb neutrons without being 
changed by them. 

After loading the core with fuel, the operator of the 
reactor partially withdraws the control rods so that they 
absorb a relatively small number of neutrons. This ac- 
tion allows a chain reaction to become self-sustaining. 
The operator then inserts the rods partway into the core 
to absorb enough neutrons to slow the reaction and 


assemblies in the reactor's core hold individual fuel rods 
ponder atoms of nuclear fuel. As the fuel nuclei PN they 
roduce energy and release neutrons. Other fuel nuclei split 
ien struck by the neutrons, and thus the reaction continues. 


s that can split. They 


imit thi 
ces ae that absorbs neutrons. When they are 


few atoms 
i absorb so many neutrons that 
deep in the ara ote reactor, some rods are pulled out. 
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prevent an explosion. If the operator wishes to increase 
the power level of the reactor, the control rods can be 
partly withdrawn to free more neutrons and speed up 
the reaction. 

The coolant carries the intense heat produced by fis- 
sion out of a reactor. It makes the heat available to other 
systems of a nuclear power plant for the generation of 
electricity. At the same time, the coolant controls the 
temperature of the reactor core and prevents it from 
overheating. Various substances, including gases, liq- 
uids, and liquid metals, can be used as a coolant. 

Reactors can be classified according to their coolant 
and the way they use it. For example, a gas-cooled reac- 
tor uses carbon dioxide or helium to transport heat to a 
steam generator outside the core of the reactor. The 
generator makes steam for a turbine that drives an elec- 
tric generator. Two other types of reactors use water as 
the coolant. In a boiling-water reactor, the heat of the 
core causes the water to boil and turn to steam. The 
steam then flows from the reactor to a turbine con- 
nected to an electric generator. In a pressurized-water 
reactor, the water absorbs heat but does not boil be- 
cause itis kept under high pressure. The hot water is 
transferred from the reactor to a separate heat ex- 
changer that produces steam for a turbine. 

Some breeder reactors use liquid sodium as the cool- 
ant. In a /iquid-metal-cooled fast breeder, for example, 
the sodium carries heat from the core to a system of 
heat exchangers. This system uses the heat to produce 
steam that drives a turbine. 

The pressure vessel holds the core of most reac- 
tors, It also contains the circulation channels for the re- 
actor's coolant. The walls of the vessel are designed to 
withstand the high pressure generated by a chain reac- 
tion. In most cases, the vessel walls are lined with thick 
steel slabs to reduce the flow of radiation from the core. 
Nuclear fission releases large amounts of penetrating 
neutrons and gamma rays (electromagnetic rays of ex- 
tremely high energy). Both neutrons and gamma rays 
can harm people, 

The biological shield consists of thick concrete 
blocks that surround the pressure vessel. The shield 
protects people from radiation exposure. Concrete ab- 
sorbs the gamma rays and neutrons that escape from 
the pressure vessel. Special instruments monitor the ra- 
diation level around the shield continuously to make 
sure no leaks occur. 

The safety system includes devices designed to pre- 
vent serious reactor accidents. One such device is a set 
of safety rods that permits the rapid shutdown ofa reac- 
tor. These rods, which function like control rods, are au- 
tomatically inserted into the reactor core when neutron- 
counting instruments detect an abnormal increase in the 
rate of fission. A similar device, used for emergency 
shutdowns, consists of tiny balls of samarium oxide, a 
compound of samarium and oxygen. When these balls 
are dropped into the core, they quickly absorb enough 
neutrons to stop a chain reaction, 

Most reactors also have an emergency core cooling 
system. This emergency system keeps the core from 
overheating if its coolant is lost. For example, if a coolant 
Pipe of a pressurized-water reactor ruptured, the emer- 

gency system would flood the core with water. The 
water would reduce the temperature of the core and 


prevent a meltdown (melting of nuclear fuel), 

If a meltdown occurred, large amounts of dangerous 
radioactive materials could be released from the reac 
tor. To prevent the escape of radioactivity to the sur- 
rounding area, most power-reactor installations are en- 
closed in a leak-proof containment structure. Filters and 
similar devices trap and clear away most of the radioac: 
tive particles in the containment structure. Airtight com: 
partments called afr Jocks enable technicians to leave 
the structure without affecting the containment system, 


Reactors and the environment 


Nuclear reactors produce electric power without 
burning such fuels as coal or oil. They thus help con- 
serve the world’s supply of these fuels. Reactors also do 
not give off smoke or gases that pollute the air, But they 
do create some new problems. 

Nuclear power plants generate more excess heat than 
do power plants that burn coal or oil. Therefore, they 
need more water to cool their systems and, in turn, 
dump more hot waste water into lakes and streams, This 
addition of hot water, called thermal pollution, can harm 
animals and plants that live at lower temperatures. To _ 
help solve this problem, many nuclear power plants i 
have installed cooling towers that use air to cool the hot 
water they produce, 

Another problem involves the disposal of fission 
products, the radioactive wastes produced by reactors: 
These wastes remain highly radioactive for thousands of 
years and can cause serious radiation damage to all liv 
ing things. Scientists have not found a permanent 
method of disposal. During the 1960's and 1970's, most 
radioactive waste from reactors was stored in shielded 
tanks buried in the earth. 

Many people are concerned about the possibility ofa 
major reactor accident. Such concerns increased after 
an accident at a nuclear power plant in the Soviet Union 
in 1986. An explosion and fire at the plant, at Chernobyl 
near Kiev, Ukraine, released large amounts of radioac: 
tive material into the atmosphere. Thousands of people 
were exposed to dangerous levels of radiation as aT 
sult of the accident. Few new nuclear reactors are being 
built due to widespread concern about safety. 


History 


The first nuclear chain reaction was produced on 
Dec. 2, 1942, at the University of Chicago in the United 
States. The Italian physicist Enrico Fermi directed the 
work. His reactor consisted of a large pile of graphite | 
blocks and chunks of uranium metal. After Fermi SUC 
cess, other physicists in the United States developed es. 
larger and more complex reactors for various purpose 

The first experimental breeder reactor was built id 
1951 at the National Reactor Testing Station (now Ida 
National Engineering Laboratory), near Idaho Falls, 
Idaho, in the United States, In 1954, the U.S. Navy red 
launched the submarine Nautilus, the first ship poi r 
by energy from a nuclear reactor. In 1955, electricity la- 
public use was first generated from a reactor at the 
tional Reactor Testing Station. But it was done on a V@! 
limited basis. i 

A team of British engineers and scientists built the 
world’s first large-scale nuclear power plant, whic 
began to produce electricity in 1956. 


Inmost countries, nuclear reactors generate only a 
small part of the total electric energy output. Some 
countries rely heavily on nuclear energy. In France and 
Belgium for example, about 75 per cent of the electric 
energy is generated by nuclear reactors. 

Scientists of several countries, including France, 

India, and the United States, have developed experimen- 
tal breeder reactors. These special reactors can produce 
more fuel than they use to produce energy. The surplus 
can be used by other nuclear reactors. 

Related articles in World Book include: 


Energy Supply (picture: Oak Ridge National 
Sources of energy) Laboratory 

Fermi, Enrico Plutonium 

Isotope Uranium 

Nuclear energy 


Nuclear submarine. See Submarine. 
Nuclear waste. See Nuclear energy (Wastes and 
waste disposal), 
Nuclear weapon is any weapon that gets its destruc- 
tive power from the transformation of matter in atoms 
into energy. All nuclear weapons are explosive devices. 
They include missiles, bombs, artillery shells, mines, 
and torpedoes, The most powerful ones are far more 
destructive than any conventional (nonnuclear) weapon. 
Nuclear weapons consist of fission weapons, also 
called atomic weapons, and thermonuclear weapons, 
which are also known as hydrogen weapons or fusion 
ups In fission weapons, matter is changed into en- 
Hee when the nuclei (cores) of certain kinds of uranium 
Aa lutonium atoms are split. In thermonuclear weap- 
aa is converted into energy when pairs of cer- 
Mole i of hydrogen nuclei combine to form a single 
fon s. In general, thermonuclear weapons are much 
orty powert than fission weapons. Today, a large ma- 
The Pace weapons are thermonuclear devices. 
ised ay nuclear weapons were two fission bombs 
1945) ie R United States during World War Il (1939- 
feni p e war, one was dropped on each of the Japa- 
rdet i" of Hiroshima and Nagasaki. Japan's surrender 
date war. The Hiroshima bomb caused the greater 
date ae It killed from 70,000 to 100,000 people and 
tity, Nis approximately 13 square kilometres of the 
aun 12,000 metric tons of TNT would have been 
oftoday T produce the same amount of damage. Most 
40time s large thermonuclear weapons are about 8 to 
The b as powerful as the Hiroshima bomb. 
eoni a exploded at Hiroshima and Nagasaki are 
Since te o nuclear weapons that have ever been used. 
ons have end of World War Il, however, nuclear weap- 
hosting lominated the military planning of the world's 
United ee nations. Until 1991, two countries—the 
world’s n tes and the Soviet Union—had most of the 
fiat weapons. In 1991, the Soviet Union was 
soviet nu ae its republics became independent. Most 
publics af e weapons were located in the former re- 
ese re elarus, Kazakhstan, Russia, and Ukraine. 
Would poss agreed in 1992 that all nuclear weapons 
possess turned over to Russia. Other countries that 
United eian arms include China, France, and the 
South, A odom (UK): In 1993, President F. W. de Klerk of 
tured six ica announced that his country had manufac- 
iia nuclear fission bombs in the 1970's, but gave 
nces that the weapons had been dismantled be- 
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tween 1990 and 1991. Several other 
able to build nuclear weapons. ch a 
The great destructive power of nuclear weapons has 
led to much disagreement about whether any nation 
should have them. Most experts believe that, since the 
end of World War II, the threat of nuclear war probably 
has helped keep the peace between the world’s major 
nations. But the extensive use of large nuclear weapons 
in a war would cause heavy damage to many nations. 


How nuclear weapons work 


Fission weapons get their destructive power from 
the fission (splitting) of atomic nuclei. Only three kinds 
of atoms are known to be suitable for fissioning in such 
weapons. These atoms are of the uranium (U) isotopes 
U-235 and U-238 and of the plutonium (Pu) isotope Pu- 
239, Isotopes are different kinds of atoms of the same el- 
ement. See Isotope (introduction). 

Nuclear fission occurs when a neutron—a subatomic 
particle with no electric charge—strikes the nucleus of a 
uranium or plutonium atom. When the nucleus splits, a 
small amount of its matter is transformed into a large 
amount of energy. In addition, two or three additional 
neutrons are released. These neutrons may then split 
other nuclei. If this process continues, a self-sustaining 
chain reaction forms in which each split nucleus pro- 
vides the means of splitting other nuclei. Such a chain 
reaction must occur for a fission explosion to take place. 

The formation of a self-sustaining chain reaction re- 
quires a certain minimum mass of fissionable material. 
This mass is known as the critical mass. A mass too 
small to support a self-sustaining chain reaction is called 
a subcritical mass. 

Fission weapons use either of two basic methods to 
create a critical mass: (1) the gun-type method or (2) the 
implosion method. \n the gun-type method, two subcrit- 
ical pieces of material are placed in a device similar to 
the barrel of an artillery gun. One of the pieces rests at 
one end of the barrel. The other is put some distance 
from the first piece, with a powerful conventional explo- 
sive packed behind it. The barrel is sealed at both ends. 
When the weapon's fuse is triggered, the conventional 
explosive propels the second subcritical mass at a very 


high speed into the first. The resulting combined mass . 


immediately becomes supercritical (greater than criti- 
ing chain reaction, and 


cal), causing a rapid, self-sustain' 
thus a nuclear explosion. The United States used a gun- 
type fission bomb at Hiroshima. 

In the implosion method, a subcritical mass is made 
supercritical by compressing it into a smaller volume. 
The subcritical mass, which is ball-shaped, is placed in 
the centre of the weapon. The mass is surrounded by a 
spherical arrangement of conventional explosives. 
When the weapon's fuse is triggered, all the conven- 
tional explosives go off at the same time. The explosions 
compress the mass into a high-density supercritical 
mass. A self-sustaining chain reaction then takes place, 
and the explosion occurs. The United States used an im- 
ion-type fission bomb at Nagasaki. 


Thermonuclear weapons get their power from the 
mic nuclei under intense heat. 


clear weapons are of the 


hydrogen isotopes deuterium (?H) and tritium (H). 


Fusion reactions require temperatures equal to, or 
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Nuclear weapons include missiles and artillery shells. The top photograph on the left shows the 


launching of two long-range nuclear missiles. Such missiles carry extremely powerful thermonu- 
clear devices. The explosion of such a device creates a huge mushroom-shaped cloud like the one 
shown on the right. A self-propelled howitzer, bottom left, can fire nuclear artillery shells. 


greater than, those found in the sun's core—about 
15,000,000" C. The only practical way to achieve such 
temperatures is by means of a fission explosion. Thus, 
thermonuclear explosions are triggered by an implo- 
sion-type fission device. When the fission device ex- 
plodes, it also releases neutrons that bombard a com- 
pound inside the weapon. This compound, called 
lithium-6 deuteride, consists of deuterium and lithium-6, 
an isotope of the element lithium. When struck by the 
released neutrons, the lithium-6 forms helium and tri- 
tium. Then, pairs of tritium nuclei, Pairs of deuterium 
nuclei, and pairs of one tritium nucleus and one deute- 
rium nucleus each fuse to form helium nuclei, A small 
amount of matter from each deuterium and tritium nu- 
cleus is converted into a large amount of energy, anda 
thermonuclear explosion occurs. The Yield (explosive 
power) of a thermonuclear weapon can be increased by 
surrounding the lithium-6 deuteride with a blanket of 
the uranium isotope U-238, The U-238 undergoes fis- 
sioning in the course of the hydrogen explosion. 


Effects of nuclear weapons 


Nuclear explosive devices can have a wide variety of 
yields. Some older bombs had yields of about 20 mega- 
tons, or 1,540 Hiroshima bombs. A megaton is the 
amount of energy released by 907,000 metric tons of 
TNT. Today, because of the higher accuracy of missiles, 
most nuclear devices have yields of less than 1 megaton. 

The effects that a nuclear explosion has on people, 
buildings, and the environment can vary greatly, de- 
pending on a number of factors. These factors include 
weather, terrain, the point of explosion in relation to the 
earth's surface, and the weapon's yield. This section de- 


scribes the possible effects of a large nuclear Mie } 
The weapon's explosion would produce four basic s 
fects: (1) a blast wave, (2) thermal radiation, (3) initial ni 
clear radiation, and (4) residual nuclear radiation. ite 

Blast wave. The explosion begins with the foa = 
of a fireball, which consists of a cloud of dust anda 
tremely hot gases under very high pressure. A frat y i 
of a second after the explosion, the gases begin to € 
pand and form a blast wave, also called a shock i. 
This wave moves rapidly away from the fireball lil a 
moving wall of highly compressed air. The baa 
created by a 1-megaton explosion could travel al (r p 
kilometres from ground zero in the first 50 secon nih 
the explosion. Ground zero is the point on the ae 
below the point where the explosion in the air 0¢ a 

The blast wave causes most of the damage tha 
sults from the explosion. As the wave moves fon fi 
creates overpressure, which is atmospheric pres npo 
above the normal level. A 1-megaton explosion aa A 
duce enough overpressure to destroy most buil seu 
within 1.6 kilometres of ground zero. The overt pe 
from such an explosion also can cause moder 
vere damage to buildings within about 10 kitor i 
ground zero. The blast wave also is accor oa 
strong winds. These winds may reach speeds E zabi 
kilometres per hour 3.2 kilometres from gr T.. major: 
The blast wave and wind probably would kill tl oR iP 
ity of people within 5 kilometres of ground za from 
some of the people between 5 and 10 kilometre: rest 
ground zero. Many other people within 10 kilomet 
ground zero would be injured. f isible, 

Thermal radiation consists of ultraviolet, The ultra” 
and infrared radiation given off by the fireball. 


violet radiation is rapidly absorbed by particles in the 
air, and so it does little harm, However, the visible and 
infrared radiation can cause eye injuries as well as skin 
burns called flash burns. Between 20 and 30 per cent of 
the deaths at Hiroshima and Nagasaki resulted from 
flash burns. Thermal radiation also can ignite such 
highly flammable materials as newspapers and dry 
leaves, The burning of these materials can lead to large 
fires, Some scientists theorize that, in a nuclear war, the 
smoke from such fires would absorb enough sunlight to 
lower the temperature of much of the earth's surface for 
several months or years. These scientists speculate that 
the lowered temperatures would result in widespread 
crop failure and famine. This possible effect of nuclear 
war is known as nuclear winter. However, the effects of 
thermal radiation can vary considerably. When a light at- 
mospheric haze is present, for example, the effects 
could be only one-hundredth as strong as they would 
be if the air were clear. 

Aperson can be shielded from the direct effects of 
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thermal radiation by such solid, nontransparent objects 
as walls, buildings, trees, and rocks. In addition, light- 
coloured clothing, which reflects heat, can help protect 
a person from flash burns. However, thermal radiation 
produced by a 1-megaton explosion can produce sec- 
ond-degree burns (blistering) in exposed human skin up 
18 kilometres from ground zero. The thermal radiation 
would last only about 10 seconds. Thus the radiation 
would char, but not completely burn, heavy fabrics and 
thick pieces of wood or plastic. 

Initial nuclear radiation is given off within the first 
minute after the explosion. It consists of neutrons and 
gamma rays (see Gamma rays). The neutrons and some 
of the gamma rays are emitted from the fireball almost 
instantaneously. The rest of the gamma rays are given 
off by a huge mushroom-shaped cloud of radioactive 
material that is formed by the explosion. Nuclear radia- 
tion can cause the swelling and destruction of human 
cells and prevent normal cell replacement. Large doses 
of radiation can cause death. 


Gun-type fission bomb 


Radar aerial 


Nonnuclear 


Gun barrel explosive 


Uranium target 
Uranium wedge 


3m 


Hiroshima, Japan, was largely destroyed by a gun yee i 


sion bomb called the Little Boy bomb, top, on Aug. 6 

ihe bomb was dropped arn B-29 bomber. When the 
bomb reached 564 metres, a radar echo set off an explosive 
inside. This explosive drove a wedge of U-235 into a larger 
pecs of U-235, setting off the nuclear blast. The photograp! 
above shows Hiroshima after the explosion. 


Implosionype fission bomb 


Radar aerial  Nonnuclear 
Beryllium-polonium care explosive 


ee PV, 


lutonium sphere 


implosion-type fission 
‘on Aug. 9, 1945. In this 
here of plutonium 


Nagasaki, was struck by an i 
bomb called the Fat Man bomb, top, 
bomb, an explosive crushed a hollow sp! 
i made ul 3 
Tonium. This as then released neutrons, which trig 

ered a fission chain re 
graph above shows Nagasaki after 
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The amount of harm a person would suffer from ini- 
tial nuclear radiation depends in part on the person's lo- 
cation in relation to ground zero. Initial radiation de- 
creases rapidly in strength as it moves away from 
ground zero. In all nuclear explosions, for example, the 
initial radiation at about 0.5 to 1 kilometre from ground 
zero is only about one-tenth to one-hundredth as strong 
as the radiation at ground zero. 

Residual nuclear radiation is given off later than 
one minute after the explosion. Residual radiation cre- 
ated by fission consists of gamma rays and beta parti- : 
cles (electrons). Residual radiation produced by fusion is 
made up primarily of neutrons. It strikes particles of 
rock, soil, water, and other materials that make up the 
mushroom-shaped cloud. As a result, these particles be- 
come radioactive. When the particles fall back to earth, 
they are known as fa//out. The closer an explosion oc- 
curs to the earth's surface, the more fallout it produces. 

Early fallout consists of heavier particles that reach 
the ground during the first 24 hours after the explosion. 
These particles fall mostly downwind from ground zero. 
Early fallout is highly radioactive and will kill or severely 
damage living things. 

Delayed fallout reaches the ground from 24 hours to 
a number of years after the explosion. It consists of tiny, 
often invisible, particles that may eventually fall in small 
amounts over large areas of the earth. Delayed fallout 
causes only long-term radiation damage to living things. 
However, this damage can be serious for certain individ- 

uals. See Fallout. 


Strategic and theatre nuclear weapons 


Nuclear weapons can be divided into two main types: 
(1) strategic nuclear weapons and (2) theatre nuclear 
Weapons, 

Strategic nuclear weapons are designed primarily 
to launch an attack from great distances on targets in an 
enemy's homeland. These weapons include bombs and 
missiles delivered by long-range bomber aircraft. They 
also include missiles that can deliver explosive devices 
to targets that generally are up 10,500 kilometres from 
the launch site. Some of these missiles are based on 
land. Others are based underwater on submarines. Stra- 
tegic nuclear missiles include intercontinental ballistic 
missiles (\CBM‘'s), submarine-launched ballistic missiles 
(SLBM's), and cruise missiles (see Guided missile [Ballis- 
tic missiles; Nonballistic missiles), 

Some strategic nuclear missiles have a number of nu- 
clear warheads, each of which carries explosive material 
to a separate target. These warheads are called Multiple 
Independently Targetable Reentry Vehicles (MIRVs). 

Strategic nuclear weapons can destroy or disable an 
enemy's strategic nuclear weapons. They also can dis- 
rupt an enemy's economy or social organization. 

Theatre nuclear weapons are designed for use 
within a military theatre, a large geographic area in 
which conventional warfare is taking place. Smaller or 
shorter-range theatre nuclear weapons are also called 
tactical nuclear weapons, Theatre nuclear weapons can 
be used to attack conventional forces during a battle or 
military campaign, or to attack the enemy's theatre nu- 
clear weapons. Theatre nuclear weapons include medi- 
um-range ballistic and cruise missiles. They also include 
short-range guided missiles and unguided rockets; artil- 


Thermonuclear 
warhead 


A possible design of a thermonuclear warhead is shown 
above. The fission device explodes and produces hydro- 
gen isotopes from the lithium deuteride. The isotopes 
then fuse, creating a thermonuclear explosion that fis- 
sions the U-238 and increases the warhead's power. 


i er 
lery shells; nuclear mines; and torpedoes. Some old 
artillery shells are fission weapons. 


Nuclear weapons in military planning 


The first nuclear weapons were built just as the the 
United States and the Soviet Union were becom ee 
world’s leading military powers. Later, tensions bet 
the two countries led to the growth of each nations 
senal (supply) of nuclear weapons. This section Gi 
cusses the military reasons behind the growth anı Is 
structure of both the U.S. and Soviet nuclear Be 4 

The United States. Since the mid-1930s, some aca 
military planners have considered airpower a sy thought 
ending a war quickly. Before World War II, they m 
that a war could be shortened by using bombers is 
strike a quick, crushing blow against an aggresr a 
homeland. During World War Il, this alrpower ia 5 
led the United States to drop many conventional ee 
on Germany and Japan. However, this did not en fe 
war. Germany surrendered only after its army wal after 
feated by Allied ground troops. Japan surrenderet 
two nuclear bombs were dropped on Hiroshima 
Nagasaki. ht that 

U.S. supporters of the airpower theory thoug n con 
the successful use of nuclear bombs against pps a 
firmed the theory. As a result—and because mo com 
weapons are far cheaper to build and maintain main 
ventional forces—nuclear weapons became the 
Source of U.S. strategic military power. 


Inthe mid-1950s, the United States adopted a nuclear 
weapons policy called massive retaliation, This policy 
stated that if Soviet forces struck any area vital to the in- 
terests of the United States and its allies, the United 
states might respond with a major nuclear strike against 
the aggressors homeland. 

In the early 1960's, the policy of massive retaliation 
was replaced by that of flexible response. According to 
this policy, the U.S, response to enemy aggression 
would begin with the use of conventional forces. Then, 
ifthese forces failed to defeat the aggressor, the United 
States would use theatre nuclear weapons. The United 
States would attack with strategic nuclear weapons only 
iftheatre weapons failed to defeat the aggressor. In 
1990, the United States announced it intended to amend 
its policy to one in which any kind of nuclear weapon 
would be used only as a last resort. 

The Soviet Union. Beginning in the 1930s, Soviet 
military planners based their military strategy on the 
deep battle theory. Unlike U.S. planners, who have em- 
phasized the use of airpower as a response to attack, 
Soviet planners long stressed the combined use of all 
available weapons in an early and overwhelming offen- 
sive against enemy forces. Soviet planners preferred 
that such an attack be a surprise. Most experts believed 
such a strike could include nuclear weapons. The Soviet 
strategic nuclear arsenal had long been based mainly on 
large land-based missiles. A portion of them could pos- 
sibly cripple the U.S. land-based missile and bomber 
forces in a first strike (initial nuclear attack). 

After the Soviet Union dissolved in late 1991, most 
aay about the possible use of Soviet nuclear weap- 
; shifted from their use under a military plan to un- 
ontrolled use by rival political groups or terrorists. 


Control of nuclear weapons 


a 1945, the combined explosive power of all the 
alsa a weapons has increased enormously. Be- 
Wia a the great dangers associated with nuclear 
ther The many attempts have been made to control 
gles of de chief approaches to control have been strate- 
rie leterrence and the placing of limits on the test- 
oe mbers, and proliferation of nuclear weapons. 
ae eee refers to preventing the countries that 
terren uclear weapons from using them. Theories of de- 
ohn may be offence-based or defence-based. 
session. rened deterrence theory holds that the pos- 
E E nuclear force by each of two oppos- 
two coi ons will best prevent nuclear war between the 
iga TE Each force must be so large that, follow- 
would ie strike, enough of the defenders weapons 
Acres e left over to deliver a devastating blow to the 
aggres or's homeland. The theory relies on a potential 
it Wailea sca believing that if it launched a nuclear attack, 
perts c suffer unacceptable destruction itself. Some ex- 
e apade that neither nation should have a major 
Maan ee nuclear strike. In 1972, the United 
CO. the Soviet Union signed a treaty limiting each 
ele deployment of defensive missiles. 
Would hoe suggest that offence-based deterrence 
system ih strengthened by the addition of a defensive 
forces f at would protect enough of the defender's 
Defi or an effective nuclear counterattack. 
fence-based deterrence theory holds that only a 
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defence against a first strike will reliably prevent a nu- 
clear attack. This theory rests on the belief that an ag- 
gressor will not attack if it is not sure it can destroy the 
victim's ability to launch a nuclear counterattack. No 
country has a defence that would create such uncer- 
tainty. In 1983, the United States began focusing its re- 
search efforts on the Strategic Defense Initiative (SDI) 
programme. See Strategic Defense Initiative. 

Limiting testing. Nations have sought to limit the 
testing of nuclear weapons to protect people and the 
environment from nuclear radiation and to slow the de- 
velopment of nuclear weapons. In 1963, the Soviet 
Union, the UK, and the United States negotiated the 
first—and chief—test limitation treaty, the Limited Test 
Ban Treaty, The treaty’s signers agreed not to test nu- 
clear weapons in the atmosphere, in outer space, or un- 
derwater. Only underground testing was not banned. 

In 1974, the United States and the Soviet Union 
agreed not to test explosive devices with yields above 
150 kilotons, A kiloton is the amount of energy released 
by 907 metric tons of TNT. The treaty that contains the 
agreement, called the Threshold Test Ban Treaty, was 
not ratified by either country. But both nations agreed to 
follow the treaty’s guidelines. 

Nonproliferation refers to efforts to prevent the 
spread of nuclear weapons to nations that do not have 
them. The main treaty designed to stop the proliferation 
of nuclear weapons is called the Treaty on the Non- 
Proliferation of Nuclear Weapons. It was approved by 
the United Nations in 1968 and has since been ratified 
by about 155 countries. 

Limiting numbers. Attempts to control the number 
of U.S. and Soviet nuclear weapons began about 1970. 
Two series of talks, the Strategic Arms Limitation Talks 
(SALT) and the Strategic Arms Reduction Talks (START), 

rovided the framework for U.S.-Soviet negotiations. 

The SALT talks aimed at setting limits at levels then 
existing for some weapons and at higher levels for oth- 
ers. The negotiations resulted in the SALT | and SALT II 
agreements of 1972 and 1979. SALT-I was ratified by 
both nations, But the U.S. Senate refused to ratify SALT-II 
following the Soviet invasion of Afghanistan in 1979. 

The START talks, begun in 1982, sought to reduce the 
total stocks of weapons held by each country. In July 
1991, a START treaty to cut long-range nuclear weapons 
on both sides by about 30 per cent was signed by the 
USS, and Soviet governments. 

The succession of Mikhail Gorbachev to the Soviet 
leadership in 1985 brought the beginnings of a thaw in 
East-West relations. In 1987, Gorbachev and U.S. presi- 
dent Ronald Reagan signed the Intermediate-Range Nu- 
clear Forces (INF) Treaty. This treaty called for the elimi- 
nation of all Soviet and U.S. ground-launched nuclear 
missiles with ranges of 500 to 5,500 kilometres. The 
treaty took effect from June 1, 1988. 

In 1989, the Communist governments of Eastern Eu- 
rope collapsed. Gorbachev declined to use Soviet con- 
ventional military forces to suppress the process of lib- 
eralization. This refusal removed the Soviet threat to 
Western Europe and reduced the need to maintain large 
nuclear arsenals. In November 1990, the United States, 
the Soviet Union, and 20 other countries signed the 
Conventional Forces in Europe (CFE) treaty, effectively 
ending the Cold War (see Cold War). In late March 1991, 
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the Warsaw Pact, the Eastern Bloc equivalent of the 
North Atlantic Treaty Organization, was dissolved. 

In September 1991, U.S. president George Bush an- 
nounced that the United States would immediately take 
out of service all its tactical nuclear weapons, except 
those carried by certain aircraft. The United States 
would destroy all its ground-based tactical nuclear 
weapons and some of those carried on ships and air- 
craft. Bush's announcement, which was made without 
prior U.S.-Soviet negotiation, brought forth a swift re- 
sponse from Soviet president Gorbachev. He matched 
Bush's measures by announcing the destruction of bat- 
tlefield weapons and the standing down of hundreds of 
strategic missiles and long-range bombers. He also an- 
nounced a stop on the production of new nuclear weap- 
ons, a one-year ban on underground nuclear testing, 
and a readiness to discuss with the U.S. joint systems to 
avert nuclear missile attacks. 

The Soviet Union itself broke up at the end of 1991 
and was replaced by the Commonwealth of Independ- 
ent States (C.I.S.). The breakup appeared to end any im- 
mediate threat of large-scale nuclear war. The breakup 
also raised concerns over who would control former 
Soviet nuclear weapons, possible spread to terrorists or 
others, and the fate of arms-control agreements signed 
by the Soviet Union. Four of the independent states—Be- 
larus, Kazakhstan, Russia, and Ukraine—had strategic nu- 
clear arms at the time of the breakup. In May 1992, they 
and the United States signed an agreement to abide by 
START. Later that year, under the CFE treaty, they began 
to reduce their conventional weapons and force levels, 
Ukraine, Kazakhstan, and Belarus agreed to turn over all 
strategic weapons to Russia. Finally, C.1.S. members 
agreed that former Soviet nuclear weapons would be 
controlled jointly, under the authority of the CLS. 

In January 1993, U.S. President George Bush and Rus- 
sian President Boris Yeltsin signed START Il, a new 
arms-reduction treaty that supplements START, now 
called START |. While START | cuts U.S, and former So- 
viet strategic weapons from 23,500 to 15,400, START II 
cuts the number to between 6,000 and 7,000. START II 
also eliminates land-based MIRV‘s. In 1994, Ukraine be- 
came the last of the former Soviet republics with nu- 
clear weapons to ratify START |, 


History 


The beginnings. Scientists gained an understanding 
of the basic structure of the atom by the early 1900, In 
1938, researchers discovered that splitting the nucleus 
of a uranium atom resulted in the release of much en- 
ergy. For the early history of atomic research, see Atom 
(Development of the atomic theory); Nuclear energy 
(Development of nuclear energy). 

World War Il. By early 1939, U.S. physicists had be- 
come aware of the potential military applications of nu- 
clear energy. They became especially concerned that 
Nazi Germany might develop a nuclear weapon. World 

War II began on Sept. 3, 1939. The United States entered 
the war in December 1941. In 1942, the U.S. government 
set up the Manhattan Project to design and build a fis- 
sion bomb. 

On July 16, 1945, Manhattan Project scientists led by 
the American physicist J. Robert Oppenheimer exploded 

the first experimental nuclear device. The device, set off 


at the Trinity test site near Alamogordo, New Mexico, 
U.S.A., was a 22-kiloton implosion-type fission device, 

The first nuclear weapon used by the United States 
against Japan was a gun-type fission bomb. It had a yield 
of about 13 kilotons. The bomb was dropped froma 
B-29 aircraft on the city of Hiroshima on Aug. 6, 1945, 
Three days later, another B-29 dropped a 22-kiloton 
implosion-type fission bomb on Nagasaki, Japan. These 
bombs largely destroyed both cities, but the number of 
deaths differed greatly. The smaller bomb killed from 
70,000 to 100,000 people in Hiroshima, which has a flat 
terrain. The larger bomb killed about 40,000 in Nagasaki, 
which has a hilly terrain, Other people in both cities 
died later of injuries and radiation. On Aug. 14, 1945, 
Japan agreed to surrender, ending World War Il. 

The Cold War. By the late 1940's, tension between 
the Soviet Union and the United States led to a bitter 
struggle known as the Cold War. During the Cold War, 
many nuclear weapons were developed. See Cold War. 

In 1949, the Soviet Union tested its first fission device 
in the midst of rising tension. In 1952, during the Korean 
War, the United States exploded the first experimental 
thermonuclear device. The Soviet Union set off its first 
weapons-grade thermonuclear device in 1955. In the 
mid-1950s, the Soviets built the first submarines 
equipped with nuclear missiles. In 1957, they test- 
launched the first land-based intercontinental ballistic 
missile (ICBM). The first U.S. ICBM became operational 
in 1959. Also in 1959, the United States commissioned its 
first submarine equipped with SLBM’s. The first MIRVs 
were acquired in the 1970's, first by the United States 
and then by the Soviet Union. 

During the Cold War, protests against the nuclear 
arms race were mounted by citizens in some Wester 
countries. Many protesters called for a nuclear freeze- 
that is, a limiting of nuclear arsenals to then-current lev 
els and an end to further testing, production, and de- 
ployment of nuclear weapons. In the mid-1980s, prog: 
ress at the START talks weakened the protests. _ 

Recent developments. Following the thaw in ne 
Soviet relations, concern in Europe has shifted from eat 
of massive conventional attack to ensuring political- f 
and therefore military—stability. Military analysts Gari 
that nuclear military arsenals will be reduced in size. 
most weapons specialists expect that nuclear weapon? 
will continue to help prevent political tensions—in Eu 
rope or elsewhere—from developing into a major Wal 


Related articles in Word Book include: 


Air force (The world’s North Atlantic Treaty 
malonei forces; Organization 
The nuclear age) Nuclear winter a 
Army (Armies in the Oppenheimer, J. Robe peT 
Submarine (Nuclear submi 


nuclear age) 
Bomb (Nuclear bombs) rines) 
Guided missile Teller, Edward 
Hiroshima U-235 ki 
Mine warfare (Land mines) United Nations (Wor! ing 
Nagasaki for peace and security! 
Navy (Nuclear attack and War (Limited war) 
defence) 


Outline 


L How nuclear weapons work 
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Questions 
When was the first thermonuclear device exploded? 
How does nuclear radiation affect human cells? 
What kind of fission bomb did the United States use at Hiro- 
shima? At Nagasaki? 
Why did nuclear weapons become the chief source of U.S. stra- 
tegic military power? 
What is a subcritical mass? 
Why have nations sought to limit nuclear weapon testing? 
How are the extremely high temperatures required by fusion re- 
actions achieved? 
In what ways does a fission weapon differ from a typical thermo- 
nuclear weapon? 
What is a megaton? 


Nuclear winter refers to the deadly worldwide envi- 
ronmental effects that could result from a major nuclear 
war. Such a war could bring on nuclear winter by caus- 
ing disastrous changes in the earth's atmosphere and 
climate. Nuclear winter could begin to develop from city 
fires created by the extreme heat of nuclear explosions. 
large amounts of smoke from these fires could spread 
and cover at least half the earth's surface. The smoke 
could prevent most sunlight from reaching the ground. 
Temperatures could drop substantially, and rainfall 
could be reduced. These conditions might last for sev- 
eral months or years. With greatly reduced sunlight, less 
ae md lower temperatures, farming could stop, and 
: r wide famine could result. Nuclear winter also 
ould reduce the earth's ozone layer, which protects 
people and other forms of life from the sun's dangerous 
ultraviolet light. 
etl estimate that a major nuclear war could kill 
ald, ion people. However, 4 billion more people 
tn starve to death the following year. Thus, nuclear 
ante could endanger every country in the world. 
ucleic acid is a complex molecule found in all cells. 
are of nucleic acids are deoxyribonucleic 
fara A) and ribonucleic acid (RNA), DNA is mainly 
thro n the nucleus of a cell. But RNA may be found 
Ka ghout the cell. Even bacterial cells, which do not 
pisii nucleus, contain DNA and RNA. Certain viruses 
DNA only RNA and other viruses contain only DNA. 
tiles iors a vital part in heredity. It is the hereditary 
iene A of an organism. Short sections of DNA called 
are B etermine an organism's characteristics. Genes 
if alan in chromosomes, the threadlike structures 
ina nucleus, When a cell divides, its chromosomes 
sie are duplicated and passed on to the two re- 
ing daughter cells, 
and yi contains phosphate, a sugar called deoxyribose, 
units smpounds called bases. These are arranged in 
repeat Phosphate-sugar-base— phosphate sige" Tor 
tolled « hundreds of thousands of times to form long, 
cor chains. This fundamental chemical structure 1s 
mon to all DNA. However, there are four different 
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bases in DNA—adenine, guanine, thymine, and cytosine. 
The exact proportions of each of these nucleotides and 
the precise order in which they are arranged, are 
unique for each kind of living thing. It is this exact order 
and composition that must be faithfully copied each 
time a cell divides. Scientists can synthesize (chemically 
reconstruct) some kinds of DNA molecules that are able 
to reproduce themselves. 

RNA also consists of long chains of repeating phos- 
phate-sugar-base units. However, the sugar in RNA is ri- 
bose (rather than deoxyribose as in DNA) and the bases 
are adenine, guanine, cytosine, and uracil (rather than 
thymine). RNA is important in the formation of proteins. 

Some RNA molecules, called messenger RNA or 
mRNA, leave the nucleus carrying instructions for mak- 
ing proteins. These mRNA molecules go to ribosomes, 
the cell structures where proteins are made. Proteins 
are chains of smaller organic molecules called amino 
acids, There are 20 kinds of amino acids involved in pro- 
tein production. 

Related articles. For a detailed discussion and diagrams, 
see Cell and Heredity. See also the following articles: 

Crick, Francis H. C. Protein 

Franklin, Rosalind E. Watson, James D. 

Life (diagram: The importance Wilkins, Maurice H. F. 
of carbon in life) 


Nucleus. See Amoeba; Atom; Cell; Comet; Nuclear 
energy; Radiation. 

Nuer are a cattle-rearing people of east-central Africa. 
About 460,000 Nuer live in the grasslands and swamps 
of the upper Nile Valley in southern Sudan and western 
Ethiopia. They speak a language called Nuer, which be- 
longs to the Nilotic family of African languages. The 
Nuer belong to a group of black Africans called Nilotes 
and are closely related to the Dinka (see Dinka). 

Cattle play an important role in the social and reli- 
gious life of the Nuer. For example, a Nuer groom gives 
a gift of cattle to his bride's family. The Nuer sacrifice 
cattle to their supreme god and to lesser spirits. Milk 
and milk products are important in their diet, but the 
Nuer do not kill cattle for meat. 

The Nuer drive their herds to pastures along the Nile 
and its tributaries during the dry season, from January to 
May. During the rainy season, from May to December, 
the Nile floods its valley, and the Nuer move to higher 

round, There they grow peanuts, a grain called millet, 
and other crops. The Nuer build houses of sun-dried 
mud and make thatched roofs for the dwellings. 

Nuer boys are initiated into manhood when they are 
between 12 and 16 years old. During the initiation cere- 
mony, an older man makes six deep cuts with a knife 
across the forehead of each youth to signify maturity. 

The Nuer are divided into clans whose members have 
a common ancestor. Each clan has its own pastures and 
water sources. Until the 1900s, the Nuer were not or- 
ganized under the control of leaders. A religious expert 


called the kuuarmuon or leopard-skin chief helped set- 


tle disputes and presided at religi 
ever, he had little political authority. 

Great Britain and Egypt made the Sudan a protector- 
ate in 1899 and brought many changes to the Nuer. For 
example, the Nuer began to appoint chiefs to serve as 
leaders. However, the people still herd cattle and prac- 


tise their traditional religion. 


ligious ceremonies. How- 
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Nuevo Laredo (pop. 218,413), is a city on the eastern 
part of Mexico's border with the United States. For loca- 
tion, see Mexico (political map). A major international 
bridge across the Rio Grande links the city with Laredo, 
Texas, just north of the border. 

Nuevo Laredo is a major point of entry into Mexico. It 
lies at the northern end of one of the stretches of the 
Pan American Highway, the principal road to Mexico 
City. Each year, millions of tourists from the United 
States visit Nuevo Laredo. They shop in the city's handi- 
craft stores; attend bullfights, dog races, and horse 
races; and fish in a large lake nearby. 

The city of Laredo was founded in 1755. It then in- 
cluded what are now Laredo and Nuevo Laredo. Laredo 
and Nuevo Laredo became separate cities in 1848, when 
the Treaty of Guadalupe Hidalgo established the bound- 
ary between Mexico and Texas. Nuevo in the name 
Nuevo Laredo means new. 
Nuffield, Lord (1877- 
1963), William Richard 
Morris, pioneered motor- 
car manufacturing. He 
made his first motorcar in 
1911. He began mass- 
producing cars in the 
United Kingdom after 
World War I and, by 1926, 
his firm was making 
100,000 cars a year. A phi- 
lanthropist, Nuffield gave 1 
million pounds and a site 
to Oxford University for 
Nuffield College. In 1943, 
he established the Nuffield 
Foundation for educational, medical, scientific, and so- 
cial research with a gift of 10 million pounds. Nuffield 
was born in Worcester, England. He was made a baro- 
net in 1929 and became Lord Nuffield in 1934, 
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Nulla nulla is an Australian Aboriginal word for club, 
probably derived from one of the Sydney district dia- 
lects. The Aborigines had a variety of clubs for hunting 
and fighting. Most of them were of wood with pointed, 
rounded, or knobbed heads and handles about a metre 
long, but in some cases, stone heads were attached, 
Nulla nullas were often thrown at game or enemies, 
Nullarbor Plain is a dry limestone plateau in Westem 
Australia and southwestern South Australia. It is an al- 
most featureless area with no surface streams. It has an 
average annual rainfall of less than 254 millimetres, Any 
rain that falls on the plain disappears quickly through 
the limestone. 

Bluebushes and saltbushes are the only shrubs that 
grow. Few people live on the plain. But small settle- 
ments stand at Eucla and along the Eyre Highway, 
Numbat is an Australian marsupial, the size of a large 
rat. It has striking banded coloration and a bushy tail. 
The numbat is rusty-red above and white below. The 
hind third of the back is crossed by about six white 
bands; a black stripe runs through the eye from snoutto 
ear. Females do not have the characteristic marsupial 
pouch. 

Numbats feed during the day mainly on termites, 
which they catch by scratching open the insects under- 
ground tunnels, The termites are caught on the num- 
bat's long, sticky, cylindrical tongue. Numbats live in 
scrub woodland. They shelter at night in hollow logs. 
The numbat was once common over much of the south- 
ern half of Australia but is now found only in the south 
west corner. 

Scientific classification. The numbat belongs to the family 
Myrmecobiidae. It is Myrmecobius fasciatus. 

Number, in grammar, is a feature of language that in- 
dicates how many people or objects are referred to. In 
English, the form of a noun shows whether the refer- 

ence is to one person, place, object, or idea, or to more 
than one. The form that indicates only one is called the 


A numbat searches for ter 
mites on top of a termite " 
mound. The numbat is ama! 
supial found only in the i 
southwestern corner 0! 
tralia. 


singular. The form that indicates more than one is called 
the plural. Some other languages have a singular form, 
indicating one; a dua/ form, indicating two; and a plural 
form, indicating more than two. The plurals of English 
nouns are formed in regular and irregular ways. 

Regular plurals are formed by adding -s or -es to the 
singular forms of the noun, as in cap, caps and church, 
churches. Compound nouns form plurals with the addi- 
tion of -s or -es, but the placement varies. For example, 
the plural of brother-in-law is brothers-in-law. But the 
plural of grown-up is grown-ups. And in manservant, 
both parts take the plural form—menservants. 

Irregular plurals are not formed according to any 
established rule, as are regular plurals. The plurals of 
some nouns of Old English origin are formed by a 
vowel change, as in man, men and tooth, teeth, A small 
number of nouns still have the Old English plural end- 
ing -en—for example, ox, oxen and child, children. 

About a dozen nouns that end in -for -fe are changed 
to-ves in the plural, among them half, halves and wife, 
wives. But not all nouns that end in -for -fe follow this 
pattern. For example, roof and chief form regular plurals 
roots and chiefs. 

Some nouns, such as barracks, deer, and sheep, have 
the same form in both the singular and the plural. A few 
expressions use a singular form even though a plural is 
actually called for. These include two-centimetre nail, 
and ten-litre bucket. 

Some nouns, including cowardice and brilliance, 
have no plural. They differ from such nouns as deer and 
sheep because two sheep is correct, but two coward- 
icesis not. The plural of cowardice would usually be ex- 
pressed by saying something like There are different 
kinds of cowardice. 
peoreign plurals. Words coming into English from 
5 reign languages sometimes keep their foreign plurals. 

uch foreign plurals are mostly from Greek and Latin 
Words. Some of these are phenomenon, phenomena; 
criterion, criteria; fungus, fungi; and thesis, theses. 
There is a strong tendency for such words to go into the 
regular English plural group. For example, at an earlier 
ae the plural of stadium was the foreign form stadia. 
low, however, stadiums is the plural form often used. 
fre spelling of plurals in English has many irregulari- 
| i that are not reflected in speech. Singular nouns that 
the in -y, following a consonant, are changed to -/es in 
e plural—for example, lady, ladies; flurry, flurries; and 
ERA parties, For those ending in y, preceded by a 
Ee -s is added, as in alley, alleys and day, days. Some 
he that end in -o have -s added: Eskimos and pianos. 
Rane for no special reason, have -€s added: tomatoes 
a eroes. Several even have optional forms, such as 

Toes or zeros and ghettoes or ghettos. f 
n alish pronouns also have plurals, but the relation- 

te is not so consistent as in nouns. We can be called 
TE Plural of /, and they the plural of he, she, and it. 

od is the plural of this, and those the plural of that 
untae verbs reflect number by agreeing with the 
ore example, the verb play occurs with a plural 

ject in the sentence The boys play football every day. 

i verb appears with a singular subjectin The boy 
Plays football every day. 

See also Declension; Inflection; Noun (Number and 

Case); Pronoun; Verb. 
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Number and numeral. A number is an idea that is 
used to refer to amounts of things. People use number 
words, number gestures, and number symbols, Number 
words are said out loud. Number gestures are made 
with some part of the body, usually the hands. Number 
symbols are marked or written down. A number symbol 
is called a numeral. When we read a numeral out loud, 
we say the number word for that numeral. When we 
want to write a number, we can write the numeral or the 
word, For example, we say the word five and write the 
numeral 5 or the word five. The number is the idea we 
think of when we see the numeral or when we see or 
hear the word. 

There are several kinds of numbers. Cardinal num- 
bers tell how many things there are, as in “There are five 
people in my family.” Ordinal numbers tell the position 
of something in an ordered set. For example, "I am sixth 
in the queue for lunch.” Denominate numbers tell how 
many units of something there are, as in “I weigh 32 kilo- 
grams.” 

See also Numeration systems; Decimal system; Ara- 
bic numerals; Duodecimal numerals; Infinity. 
Number theory is the branch of mathematics con- 
cerned with the properties of the natural numbers, 1, 2, 
3, 4.. . . Mathematicians usually divide these properties 
into those that deal with multiplication and those that 
deal with addition. 

Statements called theorems are used to describe the 
roperties of natural numbers. The fundamental theo- 
rem of arithmetic is the most famous property of natural 
numbers dealing with multiplication. It states that every 
natural number can be expressed as a product of prime 
numbers in exactly one way. A prime number is a natu- 

ral number that can be divided without a remainder 
only by itself and by 1. The Greek mathematician Euclid, 
who lived about 300 B.C, proved that the number of 
prime numbers is infinite. 

The four square theorem describes a property of nat- 
ural numbers dealing with addition, It states that every 
natural number can be written as the sum of four or 
fewer square numbers. The four square theorem was 

roved by the French mathematician Joseph Louis La- 

grange in 1770. 
Numbers, Book of, is the fourth book of the Bible. 
Its title, which comes from ancient Greek and Latin ver- 
sions of the Bible, reflects parts of the book that de- 
scribe the census, OF numbering, of the Twelve Tribes 
of Israel. The Hebrew title /n the Wilderness is perhaps 
'e because the book tells about the Israel- 


more accurat 
ites during their traditional 40 years of wandering in the 


wilderness after their departure from Egypt. 

The Book of Numbers begins at Mount Sinai with 
God ordering the Israelite leader Moses to take a cen- 
sus of the Israelites. The book ends with the Israelites 
camped on the plains of Moab, an area east of the River 
Jordan, just before they entered Canaan. The book high- 

| virtue of Moses as the leader of the 


lights the personal 
difficult and rebellious Israelites. ‘An assortment of reli- 


gious material is interwoven with the main story, includ- 
ing stories that describe the priestly role of the Levites— 
one of the Twelve Tribes of Israel. Other passages give 
procedures for such religious rituals as purification rites 
and sacrificial offerings to God. See also Pentateuch. 


Numeral. See Number and numeral. 
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Numeration systems are ways of counting and of 
naming numbers, They are also called numeral systems. 
We cannot see or touch numbers, because they are 
ideas. But we can use symbols to stand for numbers. 
These symbols are called numerals. Here are four nu- 
merals that represent the number in a half dozen: 6, six, 
VI, and Ht |. 

Our numeration system has only 10 basic numerals, 
called digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. With these 10 sym- 
bols we can represent any number. This system is called 
a decimal system because it is based on 10. The word 
decimal comes from the Latin word for ten. Ten is the 
base or the scale of the decimal system. 


Kinds of numeration systems 


It is possible to use any whole number greater than 
one as a base in building a numeration system. The 
number of digits used is always equal to the base. For 
example, (1) the decimal, or base 10, system uses 10 dig- 
its; (2) the binary, or base 2, system uses 2 digits; and (3) 
the hexadecimal, or base 16, system uses 16 digits. 

The decimal system represents numbers in terms of 
groups of ten. Suppose you wanted to count the pen- 
nies you have saved. Instead of counting them one by 
one, you could count them in groups of 10. You would 
put them in stacks of 10, Then you would arrange the 
stacks in groups, putting 10 in each group, as shown. 

How many pennies are there? You could count them 
like this: 2 groups of 10 stacks of 10 = 2 x (10 x 10) = 


2 Groups of 10 Stacks 
of 10 Pennies 


4 Stacks of 
10 Pennies 


8 Pennies 


200; 4 stacks of 10 = 4 x 10 = 40; plus 8 single pennies, 
In all, you have 200 + 40 + 8 = 248 pennies, 

If you had counted the Pennies one by one, you 
would have counted the same total, In decimal counting, 
you use one-digit numerals to count from 1 to 9. Then 
you use two-digit numerals to count from 10 to 99, In 
two-digit numerals, the digit on the left stands for the 
number of groups of ten, The digit on the right shows 
the number of ones. For example, the numeral 14 stands 
for 1 group of ten plus 4 ones. After 99, you use three- 
digit numerals. The first digit on the left of these nu- 
merals stands for the number of hundreds (groups of 
ten tens). Thus, the numeral 248 stands for 2 hundreds 
+ 4 tens + 8, as shown in the illustration. 

The value of each digit in a decimal numeral depends 
on its place (position) in the numeral. For example, the 
numeral 482 contains the same digits as the numeral 
248. But 482 represents a different number because the 
digits are in different positions. 

Each position has a name that tells its value in terms 
of 10. In the numeral 248, the 8 is in the ones place; the 4 
is in the tens place; and the 2 is in the hundreds place. In 
numerals with more than three digits, the additional po- 


sitions are called the thousands place, the ten thousands 
place, and so on. Each position has a value 10times 
greater than the position to its right. 

Another way of expressing place value is to use pow- 
ers of 10(10 multiplied by itself a certain number of 
times). The following table shows the meaning of sev- 
eral powers of 10. 


Placename Power of 10 Meaning Symbol 
Ones 1 10° 
Tens Ist 1 x10 10 
Hundreds 2nd 10 x 10 1 
Thousands 3rd 10 X 10 x 10 10 
Ten thousands 4th 10x 10X10X10 10 


The 2 in 10, the 3 in 10°, and the 4 in 10 are called ex- 
ponents. The 10 is called the base. The exponent tells 
the number of times the base is to be used as a factor 
For example, 10? means 10 is used as a factor twice, or 
10 X 10; and 10* means 10 x 10 x 10 X 10. We can 
write the numeral 248 as 200 + 40 + 8, or we can write 
itas (2 X 10) + (4 x 10) + 8. i 

The value of any numeral is the sum of the values of 
the digits. The numeral 4,206 means “4 thousands plus 2 
hundreds plus no tens plus 6 ones,” or (4 X 10) + 
(2 X 10) + (0 x 10") + (6 X 1). We could also write 
4,206 as (4 X 10°) + (2 X 10%) + (0 x 10") + (6 X 10% 
The exponent zero means ten is not used as a factor. 

6 X 10 is another expression for 6 X 1. 

The binary system groups numbers by twos and by 
powers of two. The word binary comes from a Latin 
word meaning two at a time. This system uses only two 
digits: 0 and 1. The numeral 10, (one, zero, base two) 
stands for two, the base of the system, It means “1 two 
plus no ones.” 

Grouping by twos. The groups of squares below 
show the meaning of several binary numerals: 


= un epee owes 
1 1 two 1 two 1 grep $3 
lus no one: lus 1 one two 
ae ones plus ni plus no twos 
Owe Tiwo plus no ones 
100iwo 
EENE geese 
a snnt 


1 group of two twos 1 group of two groups 


plus 1 two of two twos L 
plus 1 one plus no groups of two tW 
Tiew plus no twos 
zi plus no ones 
1000iwo 


In binary counting, single digits are used for nan? 
and one. Two-digit numerals are used for 10;vo 4" unt 
Two (2 and 3 in decimal numerals). For the next s digt 
ing number, 100, (4 in decimal numerals), hen four 
are necessary. After 111w (7 in decimal numerals), mu 
digit numerals are used until 1111, (15 in decimal 
merals) is reached, and so on. 


Finding place value in base 2. in a binary numeral, 
every position has a value 2 times the value of the posi- 
tion to its right. For example, in the numeral 101 Owo the 
Qon the right means 0 X 1; the 1 at the left of this 0 
means 1 X 2; the next 0 means 0 X 2 X 2;and the 1 at 
the far left of the numeral means 1 X 2 X 2 X 2. 

The place value of each position can be expressed in 
terms of powers of 2. The following table shows the 
meaning of several powers of 2. 


Base 2 numeral Meaning Decimal numerals 
ti. = 1 = of Sete 
10, = 2X1 = 2 = 2 

Wc = 2x2 = Sh 2 
1,000 wo 2x2xX2 = E ASE 
10,000, = 2X2X2X2 = 6 = 2 


Inthe numeral 1010,,., the 0 at the right is in the ones 
place; the 1 next to it is in the 2" place; the next 0 to the 
ki isin the 2? place; and the 1 at the far left is in the 2° 
place, 

Binary numerals may be changed to decimal nu- 
merals by adding up the place values of the digits in 
terms of decimal numerals. The following calculation 
shows how to change the binary numeral 1101 to the 
decimal numeral 13: 


1101 wo 


Cs Ae eet 
0x2' = 0 (0x2) 
1x2 = 4 (1x4) 
1x2 =_8 (1x8) 
13 base ten 


oe xadecimal system groups numbers by six- 
come: sft powers of sixteen. The word hexadecimal 
rds rom the Greek word meaning six and the Latin 
puter: ra ten. People who give directions to com- 
assemb) pueh a system of words and symbols called 

is eas a language often use the hexadecimal system. It 
moth bi hange numerals in the hexadecimal system 
Use, e binary system, the language computers actually 


2 Te i digits used in the hexadecimal system are 0, 1, 
23,45,6,7,8,9,A,B,C,D, E, and F A,B, C D, E and F 
wand for 10, 11, 12, 13, 14, and 13. The base 16 itself is 
mitten as 10nn (ON, zero, base sixteen), which means 
sixteen plus no ones.” 
Grouping by sixteens. The following groups of dots 


show the meani 
anin -di A 
a g of some two-digit hexadecimal nu: 


tooo 
1 sixteen i s 
2sixteens 
ie Jones plus C (12) ones 
sixteen 2Csixteen 


meee place value in base 16. In a hexadecimal nu- 

on the as in a decimal or a binary numeral, the last digit 

asa iaht is in the ones place. Every other position 

Or ex alue 16 times the value of the position to its right. 

Mean; ample, in the numeral 5A7yteonr 7 Means 7 X TA 
SA X 16; and 5 means 5 X 16 X 16. 
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The following table shows the place value of several 
positions in terms of powers of 16. 


Base 16 numeral Meaning Decimal numerals 
tigo mi =1 = 16° 

AD ies 1X 16 =16 = 16! 

100 seen 6 X 16 = 256 = 16 
1,000 sussen 6X 16 x 16 = 4,096 = 16° 
10,000 een = 1X16X16X16X16 = 65,536 = 16" 


To change hexadecimal numerals to decimal numer- 
als, add the place values of the digits in terms of deci- 
mal numerals. The calculation below changes the hex- 
adecimal numeral BOES to the decimal numeral 45,285. 


BOES eon 
L_,5x1 Shap} 
EX16 = 224 (14x16) 
0x 16X16 0 (0 x256) 
BXI6X16X16 = 45,056 (11Xx4,096) 
45,285 base ten 


Changing binary numerals to hexadecimal numerals. 
Binary numerals use many digits to represent the same 
number represented by a few digits in a larger base. 

Binary numerals can be changed to hexadecimal nu- 
merals by following three steps: (1) Starting at the right, 
underline the binary digits in blocks of four; (2) change 
each four-digit binary numeral to a decimal numeral; 
and (3) replace the decimal numerals larger than nine 
with the proper hexadecimal digits (A through F). The 
following calculation shows how to change the binary 
numeral 10110101 to the hexadecimal numeral B5: 


oo 
0x8 +1x4 + 0X2 +1 
O+ 4 + 0+1 
5 


Jou 
1x8 +0X44+1X2+1 
8+ 0 + 2+1 
1 
B 5 
You can change a hexadecimal numeral, such as 
‘AES, to a binary numeral, 101 0000011100101, by revers- 
ing the three steps, as shown below: 


AOES yxteon 


B5 ioen 


10 =1X8+ 0X4 + 1X2+0XI = 1010 
0= 0x8 +0X4+0xX2+0xX1 = 0000 

14 = 1x8 + 1X4+1X2+0xX1 = 110 

= 0101 


5 =0xX8+1X4+ 0x2 +1X1 
1010000011100101 wo 
Working with numeration systems 


Suppose you are asked to solve an addition problem: 
4 = 7, If you use the base 10 system, the 


44+44+4+ 
answer is 16, as shown by these groups of dots: 
. oe ° 
e ee 
4 4 
ones ones ones ones 1 ae a en 
On the other hand, if you use the base 16 system, 
ALATA LS = M0sineen? 
atatere pe’. 20-50) 810 
ee ee ee ee 
4 Ace 4 Tsien 
ones ones ones ones 1 group of sixteen 
plus no ones 
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The numerals differ in each answer, but the number 
of dots is the same. The numerals are formed according 
to the principles of grouping and place value. Subtrac- 
tion, multiplication, and division also follow these prin- 
ciples. You can study them by working problems in vari- 
ous numeration systems, and thus gain a better 
understanding of the use of numerals in arithmetic. 

Decimal arithmetic. Statements such as 4 + 5 = 9, 
9—4 = 5,9 X 5 = 45, and 45 + 9 = 5 are called arith- 
metic facts. We use many such facts in addition, subtrac- 
tion, multiplication, and division. 

Decimal addition is a way of combining two or more 
groups into only one group. The principle of place value 
is used in adding ones to ones, tens to tens, and so on, 
as in the following example: 


24 = 2 tens + 4 ones 
+12 === 1 ten + 2 ones 


36 3 tens + ó ones 


In this example, you use the addition fact 4 + 2 = 6 
and the fact 2 + 1 = 3 (meaning 2 tens + 1 ten = 3 
tens, or 30). Therefore, the sum is 3 tens plus 6, or 36. In 
some problems, the sum in one or more places is 10 or 
more. Then you must regroup the sum. Regrouping in 
addition is sometimes called carrying. The next problem 
shows how to regroup in decimal addition. 


1 
48 4tens + 8 ones 
+25 "=== 2 tens + 5 ones 
73 6 tens + 13 ones 
or, after regrouping, 


7 tens + 3 ones 


In this problem, the ones add up to 13, which can be 
regrouped into 1 ten plus 3 ones. So you write 3 in the 
ones place and a small 1 in the tens place above the 4. 
Then you add the tens: 1 + 4 + 2 = 7 tens, or 70. There- 
fore, the sum is 70 + 3, or 73. 

Decimal subtraction is a way of "undoing" addition. It 
follows the same principles as decimal addition: 


65 PY 6 tens + 5 ones 
—23 === 2 tens + 3 ones 


42 EE 4 tens + 2 ones 
In this example, you use the subtraction fact 5 — 3 = 
2, and the fact 6 — 2 = 4 (meaning 6 tens — 2 tens = 4 
tens). To subtract a large number from a smaller number 
in any place, you have to regroup. Regrouping in sub- 
traction is sometimes called borrowing. The next exam- 
ple shows how to regroup in decimal subtraction. 


$1 
x3 6 tens + 13 ones 
—25 mr) 2 tens + 5 ones 


48 (n 4 tens + 8 ones 


In the ones place, you must subtract 5 from 3, which 
is smaller. So you regroup 7 tens Plus 3 ones to make 6 
tens plus 13 ones. Show this by writing a small 1 in front 
of the 3, and by crossing out the 7 and writing a small 6 
above it. Use the subtraction fact 13 — 5 = 8 to subtract 
the ones, and the fact 6 — 2 = 4 to subtract the tens. 

Decimal multiplication is a way of putting together 
equal groups. The multiplication fact 4 X 6 = 24 means 
that 4 groups of 6 objects contain a total of 24 objects. 


Here is the way you use place value to multiply 23 by 3; 


a 2 tens + 3 ones 
x3 3 ones 


“69 (mn 6 tens + 9 ones 


First, think: “3 X 3 ones = 9 ones, and 3 X 2 tens =6 
tens, or 60." Then add 60 + 9 = 69. 

In multiplication, you regroup when the product in 
any place is 10 or more: 


149 P 4 tens + 9 ones 
X2 2 ones 
98 8 tens + 18 ones 
S or, after regrouping, 
9 tens + 8 ones 
In this problem, the product of 2 x 9 is 18, which can 
be regrouped into 1 ten plus 8 ones. So you write 8 in 
the ones place and a little 1 in the tens place above the 
4. Next, multiply 2 X 4 = 8 in the tens place, and add 
the 1 to make 9. 
When the multiplier has more than one digit, you re- 
peat the operation for each digit and then add the prod- 
ucts; 


24 2 tens + 4 ones 
X12 lten + 2 ones 


48 =a 4 tens + 8 ones 
24 om 2 hundreds + 4 tens 


288 (mmmn 2 hundreds -+ 8 tens + 8 ones 


First, multiply 24 by 2, writing 8 in the ones place, and4 
in the tens place. Then multiply 24 by 1 ten, writing 4in 
the tens place and 2 in the hundreds place. Then add the 
products to get 288. ee 

Decimal division is a way of “undoing” multiplication 
Itis a splitting apart of one group into several groups of 
equal size. Here is the way you divide 69 by 3: 


2tens +3 ones 
3 ones/6 tens + 9 ones 


23 
3/69 
&_ 6tens_____ 
9 9 ones 
9 9 ones 


First, think: “6 tens + 3 = 2 tens.” Write 2 in the tens, 
place above the 6. Then think: “9 ones + 3 = 3 ones. 3 
Write 3 in the ones place above the 9. Therefore, 69 + 
= 2tens + 3 ones, or 23. 

The principle of place value also makes it easy 
vide larger numbers: 


to di- 


First, think: “16 tens + 2 = 8 tens.” Write 8 in the ten; 
place above the 6. Then think: "4 ones + 2 = 2 oTel + 
Write 2 in the ones place above the 4. Therefore, 
2 = 8 tens + 2 ones, or 82. it 
Binary arithmetic has only a few facts becaus¢ 
uses only two digits—0 and 1. 
Binary addition is based on only these facts: 
zi 


141 


0+0=0 0+1=1 140=1 


Here is the way you use these facts to add 11 + 11: 


Binary Decimal 
addition © Meaning addition 
1 
1 ltwo + lone 3 
pall two + lone. 43 
110 10 twos + 10 ones 6 


or, after regrouping, 
1four + 1two + Oones 
First, you use the addition fact 1 + 1 = 10 (meaning 1 
two] to add the ones. Regroup 10,,, into 1 two plus no 
ones, Write 0 in the ones place, and a small 1 above the 
twos column. Then add the twos: 1 + 1 = 10;10+1= 
11.Write 1 in the twos place, and 1 in the fours place. 


THUS, Tio F Tiwo = 110w 

Binary subtraction is based on four facts: 
0-0=0 1-0=1 1-1=0 10-1=1 
Use these facts to subtract 11 from 110: 

Binary Meaning Decimal 
subtraction (after regrouping twice) subtraction 
110 Ofours + 10 twos + 10ones 6 
Mi 1 two + lone =3 
1 Ttwo + lone 3 


Inthe ones place, you have to subtract 1 from 0. So you 
regroup 1 four plus 1 two plus no ones into 1 four plus 
no twos plus 10 ones. Then use the fact 10 — 1 = 1 to 
subtract the ones. To subtract the twos, you again have 
totake 1 from 0 because your first regrouping has lefta 
Din the twos place. You regroup 1 four plus no twos 
into no fours plus 10 twos, and use the fact 10 — 1 = 1. 
Binary multiplication uses the following facts: 


pound 0x1=0 1x0=0 1x1=1 


The product of two single digits is always either 0 or 1. 
However, you may have to regroup when adding prod- 
ucts to complete a multiplication problem. For example, 
here is the way you multiply 11 X 11: 


Binary mal 
Multiplication Meaning multiplication 
il 1two + 1one 3 
xu 1two lone x3 
nN 1two + 1one 9 
1L 1 four_+ 1two 
r 1four + 10twos + 1 one 


5 or, after regrouping, 
leight + Ofours + Otwos + 1 one 


> Multiply and write the products as you do in the deci- 
a system. When you add the partial products, use bi- 
a addition facts. Bring down the 1 in the ones place. 
plu: the twos: 1 + 1 = 10. Regroup 10 twos to 1 four 
Tin wo twos, Write 0 in the twos place and add 1 to the 
ble the fours place: 1 + 1 = 10. Write 0 in the fours 
T and 1 in the eights place to get 1001. : 
a inary division "undoes" binary multiplication. This 
‘ample shows division with a two-digit binary numeral: 
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To divide 11 into 1001, think, “11 is larger than 10, but 
smaller than 100. So it must go into 100 once.” Write 1 
over the second zero. Then complete the problem by 
multiplying and subtracting as in a decimal numeral 
eons But remember to use the binary subtraction 

cts. 

Hexadecimal arithmetic has more facts than deci- 
mal arithmetic because it uses more digits—0 through 9 
plus A through F. 

Hexadecimal addition. You can use the following 
table to find the basic facts of hexadecimal addition. 
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To find the sum of 6 + A, for example, first find the row 
that begins with 6. Then run your finger to the right 
along this row until you come to the column that has A 
at the top. Your finger will be on the 10 (meaning 1 six- 
teen plus no ones), the sum of 6 plus A. 

Use the table to solve the following problem. 


jexadi Decimal 
hese a Meaning addition 
2C 2 sixteens + Cones 44 
+81 8 sixteens + 1 one +129 
AD A sixteens + D ones 173 


First, use the fact C + 1 = D to add the ones. Then use 
the fact 2 + 8 = A (2 sixteens + 8 sixteens = A six- 
teens). 

When the sum in any 
in terms of the base, 16, 


place is greater than F, regroup 
as shown in the next example. 


jexad Decimal 
eee me Meaning addition 
'6E 6sixteens + E ones 110 
+34 3 sixteens + 4 ones +52, 
AZ g sixteens + 12 ones 162 


or, after regrouping, 
(9 + 1)sixteens + 2 ones 
Asixteens + 2 ones 


Inthe ones place, E + 4 = 12, as shown in the iple ne: 
group 12 ones into 1 sixteen plus 2 ones. Write 2 m a 
ones place and a small 1 in the sixteens place over the 6. 
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Then add the sixteens: 6 + 3 = 9 sixteens; 9 sixteens 
plus the 1 sixteen you got by regrouping equals A six- 
teens. 

Hexadecimal subtraction. You can use the hexadeci- 
mal addition facts table to find subtraction facts, too. For 
example, to subtract D from 12, first find the column that 
begins with D. Next, run your finger down this column 
until you come to 12. Then run your finger to the left 
along this row to the first digit to find the answer, 5. 

Use the table to solve the next problem in hexadeci- 
mal subtraction. 


Hexadecimal Decimal 
subtraction Meaning subtraction 
E8 E sixteens + 8 ones 232 
z=B6 B sixteens + 6 ones —182 
32 3 sixteens + 2 ones 50 


Subtract the ones using the fact 8 — 6 = 2, In the six- 
teens place, use E — B = 3. 

If the digit you wish to subtract is larger than the digit 
above it, you will need to regroup, as shown in the next 
example. 


Hexadecimal Meaning Decimal 
subtraction (after regrouping) subtraction 
2914 2sixteens +14 ones 52 
SI 1 sixteen _+ Cones =28 

18 Tsixteen + 8 ones 24 


In the ones place, C is larger than 4. So you regroup 3 
sixteens plus 4 ones as 2 sixteens plus 14 ones. Cross 
out the 3, write a small 2 above it, and write a small 1 in 
front of the 4. Then use the subtraction fact 14 — C = 8 
to subtract the ones. Use the fact 2 — 1 = 1 to subtract 
the sixteens, 

Hexadecimal multiplication also uses more facts than 
decimal multiplication. You can use the following table 
to find the basic hexadecimal multiplication facts. 


x Par AET TENADO CDHE F 
U 9g Ua E O 
2 |2 4 6 8 A C E10 12 14 16 18 1A IC 1 
3/3 6 9 C F 12 15 18 1B 1E 21 24 27 2A 20 
414 8 C 10 14 18 IC 20 24 28 2C 30 34 38 3C 
5 5 A F 14 19 IE 23 28 2D 32 37 3C 41 46 48 
616 C 12 18 IE 24 2A 30 36 3C 42 48 4E 54 5A 
7 |7 € 15 IC 23 2A 31 38 3F 46 4D 54 5B 62 69 
8 |8 10 18 20 28 30 38 40 48 50 58 60 68 70 78 
9 [9 12 1B 24 2D 36 3F 4B 51 5a 63 6C 75 7E 87 
AA 14 1E 28 32 3C 46 50 5A 64 6E 78 82 8C 96 
B [B 16 21 2C 37 42 4D 58 63 6E 79 84 GF 9A A5 
C |C 18 24 30 3C 48 54 60 6C 78 84 90 9C as B4 
DD 1A 27 34 4) 4E 5B 68 75 82 BF 9C AD Bó C3 
E |E IC 2A 38 46 54 62 70 7E 8C 9A AB B6 C4 D2 
F FOIE 2D 3C 4B 5A 69 78 87 96 AS BA C3 o2 El 


For example, to find the product of 5 X 9, first find 
the row that begins with 5. Then move your finger to the 


right and stop at the column that has 9 at the top. Your 
finger should be on 2D (2 sixteens plus D ones), 

Use the table to work the following problem in hex- 
adecimal multiplication. Remember to regroup if the 
product in any place is greater than F. 


Hexadecimal Decimal 
multiplication Meaning multiplication 
56 5 sixteens + 6 ones 86 
x8 8 ones x8 
2B0 28 sixteens + 30 ones 688 


or, after regrouping, 
2B sixteens + Qones 


In the ones place, use the fact 6 X 8 = 30. Regroup 30 
ones as 3 sixteens and 0 ones. Write 0 in the ones place 
and a small 3 in the sixteens place above the 5. Then 
multiply 5 X 8 to get 28 and add the 3 to get 2B. Since5 
was in the sixteens place, the final result has B in the six 
teens place and 2 in the sixteen times sixteen place. 

When the multiplier has more than one digit, repeat 
the operation for each digit and add the products, as 
shown in the next example. 


Hexadecimal product Decimal product 
3, 
‘2B 43 
X52 X82 
56 86 
D7 344 
DC6 3526 


First, multiply 2B by 2. B x 2 = 16 ones. Write 6 in the 
ones place and regroup by adding a small 1 in the six 
teens place. Next, multiply 2 sixteens by 2 to get 4 six 
teens and add the 1 for the sixteen that was regrouped. 
Write 5 in the sixteens place. Next, multiply 2B by 5 [six 
teens). B X 5 = 37 from the basic fact table. Write 7in 
the sixteens column and regroup the 3 by writing a 
small 3 above the 1 that you got from regrouping the 
first step. Use the basic fact 2 x 5 = A. Then A + 3=0 
and write D in the sixteen squared place. Adding ones: 
sixteens, and sixteens times sixteens, you get DC. 

Hexadecimal division. You can also use the hexadec: 
mal multiplication table to find division facts. For exam- 
ple, to divide B into 58, first find the column that begins 
with B. Run your finger down this column until you 
come to 58. All the way to the left of this row, you w! 
find the answer, 8. 

Use the table to work the following problem. 


Hexadecimal Decimal 
division Meaning divis i 
1B 1 sixteen + B ones te 

8/08 8 ones/D sixteens + 8 ones 6 

B Bsixteens___. 6 

58 5 sixteens + 8 ones 56 

58 5 sixteens + 8 ones ei 


Think, “D sixteens divided by 8 is 1 sixteen.” Write A 
above the D. Multiply 1 X 8 and write the product 
below the D. Subtract 8 from D using the hexadecim! 
addition table. Complete the problem as you wou 
decimal division but use hexadecimal arithmetic 18°" 


History 


How numeration systems began. Pri 
had several ways of recording the few num! 


mitive people 
bers they 


needed. A shepherd could collect pebbles to represent 
thenumber of sheep ina flock. Each pebble meant one 
sheep. A bag of pebbles stood for the whole flock. By 
matching the pebbles against the flock, the shepherd 
could see if any sheep were missing. Mathematicians 
call this kind of matching one-to-one correspondence. 

Later, people developed other ways to record the 
number of possessions they owned. They tied knots in a 
leather thong or scratched tally marks ( W) on the side 
ofa rock. They then matched the knots or marks against 
each item. 

Then people began to use words to represent num- 
bers, These words described “how many’ and helped 
people to match items mentally. For example, people 
used the word for “wings” to mean two objects. To refer 
to four things, they used the name of a fruit that grew in 
clusters of four. For five items, the word that meant 
hand was used. Such number-names appeared in vari- 
ous primitive languages. They showed that people had 
begun to form ideas of numbers. Whether they had 
three fish, three pebbles, or three tally marks, they rec- 
ognized a"threeness” about each of these groups. 

Finally, people began to count by arranging number- 
names in a certain order. To count, they spoke or wrote 
the word that meant “one,” next the word for “two,” then 
the word for “three,” and so on. In time, people in many 
parts of the world developed various kinds of counting 
arame Some were based on five, others on ten, and 
i others on twelve or sixty. We still use such meas- 

7 i as 12 inches in a foot and 60 minutes in an hour, 

al A from these ancient systems. 

L early numeration systems, people formed nu- 

el mtd by repeating basic symbols and adding 

ines beh to get the number they wanted. The Egyp- 

iid a ks, and Romans used numeral systems of this 

al Bias one used a numeration system superior to 

PAE pni aires the principle of place value and 

fe Seal p! that meant not any. This system became 

e Soan umeral system, now used in most parts of 

Med erat numeral system. About 3000 B.C, the 

ene Eġyptianis used hieroglyphics (picture writing) to 
numerals, as shown below. 


1 / Stroke 
10 N Arch 
100 O) Coiled Rope 
1,000 Iian: Flower 
10,000 /~ Finger 
100,000 WZ Tadpole 


Thi 
ie is system was based on 10. But it did not include a 
e aal, nor did it use the principle of place value. 
ols ee formed numerals by putting basic sym- 
er, F 
1,326 like this: ‘or example, they wrote the numeral 


29990011 


With thi 
ith this system, Egyptians could put symbols in any 
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order, because the value of a symbol did not depend on 
its position. 

The Greek numeral system. About 500 B.C, the 
Greeks developed a system based on ten. This system 
used a 27-letter Greek alphabet—the present-day 24- 
letter alphabet plus three letters no longer used, The 
first nine letters stood for numbers, from 1 through 9. 
The next nine letters stood for tens, from 10 through 90. 
The last nine letters were symbols for hundreds, from 
100 through 900. The Greeks formed numerals by com- 
bining these symbols and adding their values. 

The Roman numeral system uses letters as sym- 
bols for numbers. But the early Roman system of about 
500 B.C. differed from the system we use today. For ex- 
ample, the ancient Romans wrote 4 as IIll and 9 as VIII. 
They used the symbol 4 for 50 andCid for 1,000. Today, 
we use IV for 4, IX for 9, L for 50, and M for 1,000. The 
numerals VI, XV, and LX illustrate the additive principle. 
When the first of two symbols stands for a larger num- 
ber than the second, you add the value of the first to the 
second to get the value of the combination. Thus, the 
Roman numeral VI represents 6, or 5 + 1; XV represents 
15 as 10 + 5; and LX represents 50 + 10 = 60. 

The numerals IV and IX illustrate the subtractive prin- 
ciple. When the first of two symbols stand for a smaller 
number than the second, you subtract the value of the 
first from that of the second to get the value of the com- 
bination. Thus, in the Roman numeral IV, you subtract 1 
from 5 to get 4. 

The Babylonian numeral system used cuneiform 
(wedge-shaped) symbols. An early system of about 2100 
B.C. was based on 60. In this system, a numeral con- 
tained groups of symbols. One group stood for the 
number of ones, the next group stood for 60's, the next 
for (60 X 60/'s, and so on. 

By 1500 B.C, the Babylonians had also developed a 
system based on 10. In this system, the numeral for “one 
thousand” was a combination of the symbols for “ten” 
and “one hundred.” 

The Hindu-Arabic numeral system. Hindu mathe- 
maticians of the 300s and 200s B.C. used a system based 
on 10. The Hindus had symbols for each number from 
one to nine. They had a name for each power of 10, and 
used these names when writing numerals. For example, 
Hindus wrote “1 sata, 3 dasan, 5’ to represent the num- 


ber we write as 135. They wrote “1 sata, 5” for the num- 


ber we write as 105. 
00, the Hindus found a way of 


Probably about A.D. 6 
eliminating place names. They invented the symbol 
sunya (meaning empty), which we call zero. With this 


symbol, they could write “105° instead of “1 sata, 5.” 
During the 700s, the Arabs learned Hindu arithmetic 
from scientific writings of the Hindus and the Greeks. 
Then, in the 800s, a Persian mathematician wrote a book 
that was translated into Latin about 300 years later. This 
translation brought the Hindu-Arabic numerals into Eu- 
rope. 

Several hundred years passe 
Arabic system became widely us 


Hindu-Arabic numerals because 
t calculations. Ot 


roblems on a 
out the calculati 
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from movable type in the 1400's, many mathematics text- 
books were published. Most of them showed calcula- 
tions using the Hindu-Arabic system. These books 
brought the system into widespread use. 

Mathematicians regard the Hindu-Arabic system as 
one of the world’s greatest inventions, Its greatness lies 
in the principle of place value and in the use of zero. 
These two ideas make it easy to represent numbers and 
to perform mathematical operations that would be diffi- 
cult with any other kind of system. 

Rediscovering numeration systems. During the 
late 1600's, the German mathematician and philosopher 
Gottfried Wilhelm Leibniz (1646-1716) developed the bi- 
nary numeration system. However, mathematicians 
found no practical use for the system until the 1940's, 
when computers were developed. Today, computers 
use the binary system. 

During the 1950's and 1960's, many educators recog- 
nized the value of teaching numeration systems. Stu- 
dents began studying various systems as a part of what 
was called the “new mathematics.” By doing arithmetic 
with unfamiliar systems, students gained a better under- 
standing of the familiar decimal system and of arithme- 
tic in general. However, in the 1970's, educators recog- 
nized that students also needed practice in solving 
everyday arithmetic problems and learning basic com- 
putational skills, 

Related articles in World Book include: 


Abacus Duodecimal numerals 
Algebra (Positive and negative Notation 

numbers) Power 
Arabic numerals Roman numerals 
Arithmetic (Working with Set theory 

whole numbers) Zero 
Decimal system 

Outline 


|. Kinds of numeration systems 

A. The decimal system 
B. The binary system 
C. The hexadecimal system 

Il. Working with numeration systems 
A. Decimal arithmetic 
B. Binary arithmetic 
C. Hexadecimal arithmetic 

Ill. History 


Numerator. See Arithmetic (Common fractions); 
Fraction. 

Numerology is the practice of using numbers to ana- 
lyse character and foretell the future. It is based on the 
belief that the universe is governed by numerical laws 
and that each number has special powers and qualities. 
Most scientists believe that numerology has no scien- 
Sne basis, but many people throughout the world prac- 
ise it. 

Numerologists believe that a person's name is an im- 
portant clue to that person's character. Each letter in the 
name is changed to a number using a system based on 
ancient Greek and Hebrew alphabets. The numbers are 
added together and the separate figures in the total are 
combined to arrive at a number from one to nine. Sup- 
pose the numbers derived from a person's name total 
75. The 75 is broken into a'7 and a 5, which add up to 12. 
The 12 is separated into a 1 and a 2, which total 3. This 
number supposedly reflects the person's character. For 
example, people with the number one are said to be 


ambitious and forceful. Those with the number two sup. 
posedly are quiet and shy. 

Another number that numerologists believe reveals 
character is the birth number, which is determined by 
adding the figures in a person’s birth date. Numerolog- 
ists also combine the birth number with the figures in 
any year to find a personal year number. This number 
predicts what is going to happen to the person in that 
year. 

See also Fortunetelling. 

Numidia was an area in northern Africa during ancient 
times. It occupied part of what is now Algeria. Numidia 
was allied with nearby Carthage when the Second Punic 
War between Carthage and Rome began in 218 B.C. But 
Massinissa, a Numidian chieftain, sided with the Roman 
general Publius Cornelius Scipio. In return, as Scipio's 
ally, Massinissa was rewarded with territory and be- 
came king of all Numidia about 200 B.C. The next year, 
the Numidians helped Scipio defeat the Carthaginians, 
who were led by Hannibal, at Zama in northern Africa. 

Several times after the war, Massinissa seized land 
from Carthage. Finally, Carthage fought back, helping 
bring about the Third Punic War (149-146 B.C), Rome de- 
stroyed Carthage in the war, but also halted Numidian 
expansion. By 112 B.C., Jugurtha, adopted grandson of 
Massinissa, had seized all of Numidia in defiance of 
Rome. He was defeated by the Roman general Mariusin 
106 B.C. In 46 B.C., Numidian King Juba | fought Julius 
Caesar and was defeated. Caesar annexed Numidia and 
made most of it a Roman province. In 25 B.C, the Roman 
emperor Augustus placed the western part of Numidia 
under the rule of Juba II, king of Mauretania. 
Numismatist. See Coin collecting. 

Nummulite is the name for a large number of marine 
one-celled fossil animals. They can be recognized by 
their shells, which are shaped like flat discs. On the in- 
side, each shell is coiled and divided into many little 
chambers. Most nummulites are a few centimetres 
across, but others are much larger. The large-shelled 
nummulites are really giants among single-celled ani- 
mals. 

During the Eocene and Oligocene periods of geo 
logic time, nummulites lived in great numbers in the i 
sea. Their shells made up thick layers of rock, especialy 
in southern Asia and in the Mediterranean. The pyi 
mids of ancient Egypt were built with blocks of suc 
nummulitic limestone taken from large quarries. Pe 

Scientific classification. Nummulites belong to the phy" 
Protozoa and the order Foraminifera. They are in the family 
Nummulitidae. à 
Nun is a woman who belongs to a religious commun 
and dedicates her life to carrying out its goals. van 
major religions, including Buddhism, Christianity: 4 
Taoism, have orders of nuns. The Roman Catholic pris 
Church has more of these orders than any other C 
tian denomination. reni 

Most Roman Catholic orders of nuns have aitaa 
requirements for permanent membership, but tis fi 
require years of preparation. When a woman en eda 
order, she begins a period of spiritual training © sass 
novitiate, During this period, which in many order inte 
from 5 to 10 years, she becomes thoroughly ae 
with the obligations of religious life. After her no~ ive 
the woman takes her final vows. She promises t0 9 


up possession of worldly goods, obey her superiors in 
the order, and remain unmarried. These promises may 
be either simple vows or solemn vows. Solemn vows 
are more binding. 

Awoman who has taken simple vows is known as a 
sister, One who has taken solemn vows is properly 
called a nun. But the term sister is commonly used as a 
form of address for a nun. 

The first convents for women were founded in the 
Egyptian desert during the early 300s by Saint Pa- 
chomius. During the Middle Ages, nuns led strictly 
cloistered (secluded) lives in such convents. In 1633, 
Saint Vincent de Paul founded the Sisters of Charity, an 
order devoted to charity work outside the convent. The 
members of this order cared for orphans and the sick 
and taught children and adults. 

The nun’s way of life was modernized by Vatican 
Council II, a worldwide council of the Roman Catholic 
Church held from 1962 to 1965. Many orders now per- 
mit their members to live in small informal groups 
rather than in a convent. Many nuns no longer must 
wear the traditional robe and veil. Nuns continue to 
work in charitable and educational fields. 

Related articles in World Book include: 


Carmelites i 
one Seed a of Jesus, Society 
Dominicans Sisters of Charity 

Faaneltcans Sisters of Mercy 

ittle Sisters of the Poor Ursulines 


Nuneaton and Bedworth (pop. 115,300) is a local 

government district in England that is an industrial area 

eh traditional coal-mining and quarrying industries. 

Te district is in Warwickshire, to the north of Coventry. 

p eeuitcturing is strong, making such products as engi- 

PE and metal goods, textiles, and vehicle compo- 

a s. The district lies just north of the M6 motorway, 

Te Moys many people in distributive trades. 

t Se district's name comes from the two market towns 

sinh ains, Bedworth and Nuneaton. Nuneaton was the 

Ma place of novelist George Eliot (the pen name of 

N ry Ann Evans). 

ae (pop. 465,255) is an industrial city in 

Cae Germany. For the location of Nuremberg, see 

Nimba (political map). The city's German name is 

Nure se The Pegnitz River divides the central part of 

‘les a erg in half. A wall completed in the 1400's encir- 
e city's centre. Allied bombing attacks during 


World War I (1939-1945) destroyed or damaged many of 


embargs historic buildings. The city's remaining 
rence arks include the medieval churches of St. Law- 
a St. Sebaldus, and the restored house of the 
tries į s artist Albrecht Dürer. Nuremberg's many indus- 
rical nclude the production of cars, beer, bicycles, elec- 
upne office machinery, and toys. ; 
epee s founding date is unknown, but the city 
ges Re at least the 1000s. During the late Middle 
tural ci luremberg became a prosperous trade and cul- 
the D Nuremberg was a centre of Nazi activities in 
assembl, $. In 1935, the Nazi-controlled German national 
which a approved the anti-Jewish Nuremberg Laws, 
Of citiz, ere drafted in the city. The laws deprived Jews 
Jews, ashi and forbade “Aryan” Germans to marry 
ied t From 1945 to 1949, Nuremberg was the site of Al- 
tials of Nazi war criminals (see Nuremberg Trials). 
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Nuremberg Trials were 13 trials held to judge lead- 
ers of Germany for their actions during World War II 
(1939-1945). The trials took place from 1945 to 1949 in 
Nuremberg, Germany, where the Nazi Party had staged 
huge rallies. This party, led by dictator Adolf Hitler, 
ruled Germany during World War II. 

In the trials, Nazi leaders faced charges of committing 
aggressive acts and war crimes. These crimes included 
the murder of about 6 million Jews, known as the Ho/o- 
caust, and 3 million to 5 million other Europeans. 

The Nuremberg Trials were the first war crimes trials 
conducted by the victors of a war in modern times. They 
were organized by the United States, the Soviet Union, 
the United Kingdom (UK), and France. 

The trials. The Nazi leaders were charged with 
crimes in three major areas—crimes against peace, war 
crimes, and crimes against humanity. The crimes against 
peace included carrying out wars of conquest. War 
crimes covered such acts as the murder of prisoners of 
war and of civilians, and the excessive destruction of 
land and cities. Crimes against humanity referred to 
three main offences: (1) deporting civilians and using 
them for slave labour, (2) conducting inhumane medical 
experiments, and (3) persecuting and murdering people 
because of political beliefs, race, or religion. 

A group called the International Military Tribunal 
conducted the first trial. This trial ran from November 
1945 to October 1946. It had eight judges, two each from 
the United States, the UK, France, and the Soviet Union. 
Twenty-two people were tried. They included such chief 
Nazi Party advisers and diplomats as Hermann Goering, 
Albert Speer, Rudolf Hess, Joachim von Ribbentrop, and 
Martin Bormann. Military leaders who were charged in- 
cluded Grand Admiral Karl Doenitz and Colonel General 
Alfred Jodl. Hitler and two of his chief aides, Joseph 
Goebbels and Heinrich Himmler, committed suicide or 
had themselves killed before the trials. 

The judges convicted 19 of the defendants. Twelve of 
them including Bormann, Goering, von Ribbentrop, and 
Jodl, received death sentences. Ten of these people 
were hanged on Oct. 16, 1946. Goering committed sui- 
cide a few hours before. Bormann’s whereabouts were 
unknown at the time, and he was tried in absentia (while 
absent). Hess, Doenitz, and five others received prison 
sentences ranging from 10 years to life. 

Twelve more trials took place at Nuremberg from 
1946 to 1949. These trials were conducted by US. 
judges. They involved 185 defendants, including Nazi 
Party officials, judges, business executives, and doctors. 
More than half of those tried were sent to prison, some 
received death sentences, and others were found not 


ilty. 
one Trials emphasized the idea that sol- 


The Nuremberg 
diers and citizens have a moral duty to disobey inhu- 


mane orders or laws. 

See also International law; War crime. 
Nureyev, Rudolf (1938-1993), was one of the greatest 
ballet dancers of the 1900's. He became known for his 
exciting stage personality and his strong, expressive 
dance echnique: Nureyev danced more than 100 roles. 


ip wi English 
In 1962, he began a partnership with the famous 
ballerina Dame Margot Fonteyn. They performed to- 
gether in such ballets as Giselle, Swan Lake, and Les 
Sylphides. As a choreographer (dance composer), Nure- 


Nuri as-Said 
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Rudolf Nureyev became one of the most famous ballet dancers 
of the 1900s. He won praise for his exciting stage personality 
and powerful leaps in such ballets as Swan Lake, above. 


yev created new versions of several ballets, including 
Don Quixote, The Nutcracker, and Raymonda. 

Nureyev was born near Irkutsk, in Russia. He joined 
the Kirov Ballet in 1958, and soon became its principal 
dancer, In 1961, Nureyev defected to the West while the 
Kirov Ballet was performing in Paris. He then danced 
with ballet and modern dance companies throughout 
the Western world and appeared in several dance films. 
Nureyev served as director of the Paris Opera Ballet 
from 1983 to 1989, 

See also Ballet (picture: Swan Lake); Fonteyn, Dame 
Margot (picture). 

Nuri as-Said. See Said, Nuri as-. 

Nurmi, Paavi Johannes (1897-1973), was a Finnish 
runner who won nine Olympic gold medals and set 29 
world records over 16 separate distances, 

Born in Turku, the son of a carpenter, Nurmi adopted 
a methodical, scientific approach to running while still a 
boy, At the age of ten, he ran 1500 metres in 5 mins, 03.0 
secs. In 1920 at Antwerp, Nurmi became Olympic 
10,000m champion, a title he regained in 1928 in Am- 
sterdam. At the 1924 Olympics in Paris, Nurmi won the 
1500m and 5000m within 90 minutes. His world records 
were set between 1921 and 1931 at distances from 1500 
to 20,000 metres. 

Nurmi was renowned for his long, even strides and 
impassive manner. He was torch bearer at the 1952 
Olympics in Helsinki. A national hero until his death, 
Nurmi received a state funeral. 

Nurse. See Nursing; Hospital. 
Nursery produces young plants for transplanting in 
fields, gardens, orchards, and landscaped areas. Nurser- 
ies grow fruit and forest trees. They also grow ornamen- 
tal shrubs, flowers, foliage plants, and vegetables. 

Most nurseries are commercial operations, and are 
sited near centres of population. Many nurseries sell 
soils, potting compost, and pots and containers, as well 


as the plants themselves. Some also provide a whole 
range of gardening materials, including tools, fertilisers, 
garden furniture and pools. Such nurseries are often re. 
ferred to as garden centres. 

Nurseries produce plants from seeds or cuttings, 
They also produce plants by grafting buds or stems 
from mature plants onto roots grown from seeds or cut- 
tings. In addition, certain plants are grown from bulbs 
or other plant structures. Nursery workers care forthe 
plants by fertilizing and irrigating the soil, and by pro- 
tecting them from disease, insects, and weeds. 

Many nursery plants are sold in the containers in 
which they grew. Some field-grown plants are sold with 
their roots and soil wrapped in sacking. Others are sold 
with the soil removed. 

There are three kinds of commercial nurseries. 
Wholesale nurseries, which sell to other nurseries, han- 
dle large quantities of relatively few kinds of plants. Re- 
tail nurseries sell directly to the public. They handle rel- 
atively small quantities of many kinds of plants. Most of 
these nurseries operate along busy roads, where they 
can be reached easily. Some provide planting and main- 
tenance service and also offer planting designs for gar- 
dens. Mail order nurseries distribute catalogues that de- 
scribe the plants they sell. Many of these nurseries grow 
only a small portion of their plants. They buy the rest 
from wholesale nurseries. 

Nursery rhyme is a rhythmical poem intended to 
amuse young children. These verses, which are a form 
of folk literature, appeal to children because of their 
pleasing rhymes and sounds and their strong rhythms. 
Youngsters often keep time with the rhythm of the 
words by clapping their hands or rocking back and 
forth. F 

The great variety of stories and characters inthe 
verses stimulates the imagination. Children delight i 
the humour and surprises in such rhymes as “Mary i 
a Little Lamb” and “Hey Diddle Diddle.” Other ha j 
cluding “Three Little Kittens” and “Old Mother Hub HE 
introduce children to their first stories. A child's fan 
ity with nursery rhymes can lead to a lasting apprecia 
tion of poetry and prose. 


Types 


The most popular types of nursery rhymes ee 
lullabies, (2) singing game rhymes, (3) nonsense rhy! a 
(4) rhyming riddles, (5) counting-out rhymes, (6) toi 
twisters, (7) verse stories, and (8) cumulative chya 

Lullabies are simple, soothing melodies sung the 
dren to help them fall asleep. “Rock-a-bye Baby” is 
best-known lullaby in the English language. 


Rock-a-bye, baby, on the tree top, 

When the wind blows the cradle will rock; 
When the bough breaks the cradle will fall, 
Down will come baby, cradle, and all. 


rtain 

Singing game rhymes accompany dances a a 

games. For example, “Ring-a-Ring O'Roses' is haa circle 
group of children who join hands and dance in 


Ring-a-ring o'roses, 

A pocket full of posies, 
A-tishoo! A-tishoo! 

We all fall down. 


Nonsense rhymes are created just for fun. This one 
has the humour and wit typical of such verses. 


Ifall the world were paper, 

And all the sea were ink, 

ifall the trees were bread and cheese, 
What should we have to drink? 


Rhyming riddles ask children to identify a certain 
abject from clues in the verse. 


Runs all day and never walks, 
Often murmurs, never talks; 

Ithas a bed and never sleeps; 
It has a mouth and never eats. 


The answer is a river. 

Counting-out rhymes are formulas that help chil- 
dren choose sides for a game. The verse “One, Two, 
Three, Four, Five” is an example. 


One, two, three, four, five! 
Once | caught a fish alive; 
Six, seven, eight, nine, ten! 
Then | let it go again. 


em thymes may also help children learn the days of 
prak the months of the year, and how to count. 
(ae twisters are difficult to say without making a 
‘i e. The fun of these rhymes comes from reciting 
em accurately as fast as possible. “Peter Piper’ is a fa- 
mous tongue twister. 


Nursery cy Mustration (1916) by Blanche Fisher Wright from The Real Mother Goose 

lustrate te ymes are short poems for children. This picture il- 

tells about e nursery rhyme “Peter, Peter, Pumpkin-Eater,” which 
a man who keeps his wife in a pumpkin shell. 
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Peter Piper picked a peck of pickled peppers; 

A peck of pickled peppers Peter Piper picked 

If Peter Piper picked a peck of pickled peppers, 

Where's the peck of pickled peppers Peter Piper picked? 


: Verse stories are short dramatic tales that have many 
interesting characters. Most of these rhymes are longer 
than other types of nursery rhymes. “The Queen of 
Hearts” is a popular verse story. 


The Queen of Hearts, 

She made some tarts, 

All ona summer's day; 

The Knave of Hearts, 

He stole those tarts, 

And took them clean away. 
The King of Hearts 

Called for the tarts, 

And beat the knave full sore; 
The Knave of Hearts 
Brought back the tarts, 

And vowed he'd steal no more. 


Cumulative rhymes, in each successive verse, re- 
peat the information presented in the earlier verses. 
Thus, each verse is longer than the previous one. Here 
is the first verse of “The House That Jack Built.” 


This is the house that Jack built. 
The second verse has two lines. 


This is the malt 
That lay in the house that Jack built. 


The third verse adds another line to the story. 


This is the rat 
That ate the malt 
That lay in the house that Jack built. 


This cumulative rhyme then continues for many more 
verses. 
History 


For centuries, nursery rhymes have been passed 
orally from generation to generation. Every culture has 
its own nursery rhymes, plus additional ones that be- 
long to other societies as well. The verses have a wide 
variety of origins. Some nursery rhymes are fragments 
of ballads, prayers, proverbs, or tavern songs. Others 
came from ancient customs or rituals. Still others, in- 
cluding “Old King Cole’ and “Hey Diddle Diddle,” may 
have been based on real people and events. Many nurs- 
ery rhymes have a number of versions. 

No one knows for certain how old nursery rhymes 
are. Most nursery rhymes probably originated after 
1600, but some rhymes were created earlier. One of the 
earliest known collections of nursery rhymes is Tommy 
Thumb’s (Pretty) Song Book. \t was published in London 
in 1744 in two volumes. Only one copy of the second 
volume has survived. Another early English collection is 
Mother Goose’s Melody, which was brought out in 1781 
by an English publisher. 

Many nursery rhymes that date from before 1800 
were intended to entertain adults, not children. The only 
rhymes written especially for youngsters were alphabet 
rhymes, lullabies, and verses that accompanied games. 


The term nursery rhyme first appeared in print in 


1824 in Blackwoods'’s Edinburgh Magazine, à Scottish 
periodical. Before then, the rhymes were called songs 
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Nursery school 


Children in nursery schools participate in many activities. 
These children are listening as their teacher reads a story. 


or ditties. James Halliwell, a British author, compiled the 
first large-scale collections of nursery rhymes, called 
The Nursery Rhymes of England (1842) and Popular 
Rhymes and Nursery Tales (1849). They served as the 
basis of nursery rhyme collections in English until the 
publication in 1951 of The Oxford Dictionary of Nursery 
Rhymes. This work was edited by lona and Peter Opie, a 
husband-and-wife team of British scholars. 

See also Folklore; Literature for children (Poetry; 
Books to read [Beginning books}; Mother Goose; New- 
bery, John. 

Nursery school is a school chiefly for children who 
are 3 or 4 years old. The youngsters learn through a vari- 
ety of play and creative activities supervised by specially 
trained teachers. Nursery school, also called preschool 
or playschool, helps children develop their intellectual 
and physical skills and learn to get along as members of 
a group. The school also teaches them good health and 
safety habits and encourages independence. 

Nursery schools differ from day nurseries or day-care 
centres, which chiefly care for preschool children while 
their parents are at work. Usually, these centres provide 
penser programmes similar to those of nursery 
schools, 


Nursery school methods 


The children in nursery schools spend most of their 
time playing or in activities they have chosen instead of 
doing work assigned by the teacher, 

The nursery school has areas called activity centres. 
Each centre has different equipment and materials for 
the children to use. 

Learning through play. A nursery school features 
long periods of play because young children learn best 
by playing. Preschool youngsters cannot grasp the 
meaning of words that represent unfamiliar objects or 
situations. As a result, these children learn better by di- 
rect contact with things than by using words alone. Nur- 

sery school children learn the names, characteristics, 
and uses of objects with which they play. The young- 
sters handle things, compare them, count them, and 
move them around. These activities help children under- 
stand directions, distances, numbers, shapes, and sizes, 


Nursery school children also develop social skills 
through play. They learn to get along in a group, to 
share, and to resolve difficulties in a friendly way. The 
children also learn to express ideas and to listen to the 
ideas of others. 

A number of nursery schools use a teaching tech- 
nique developed by the Italian educator Maria Montes- 
sori. The Montessori method involves special learning 
activities that children choose for themselves and work 
with individually. For more information, see Montessori 
method. 

A nursery school day lasts two or three hours and 
provides a balance of active and restful experiences, The 
children begin a typical day by sitting on the floor or on 
low chairs talking with the teacher. They might chat 
about recent experiences or about an object that the 
teacher or a child has brought to school. The class 
might also discuss plans for the day. dt 

The children work alone or in groups at activity cen- 
ters, and the teacher gives individual help. Some chil- 
dren build with blocks. Others dress up and pretend to 
be parents, policemen, or other adults. Other children 
draw, paint, or work with clay. Some youngsters use 
puzzles, peg sets, or educational games. Still others look 
at picture books or listen to records. Each of these activ- 
ities helps children learn in different ways. 

After an indoor activity period, the teacher and help: 
ers assist the children in cleaning up the classroom and 
putting away their materials. The class then might takea 
rest, have a snack, or listen to a story. i. 

Many nursery schools also have an outdoor aai 
period, which helps youngsters develop strength anı 
coordination by climbing, jumping, running, and oni 
forms of exercise. The outdoor area might have boards 
and boxes that can be combined in different ways for 
play. Most schools have sandboxes or sand pits, tricy- 
cles, carts, and a climbing frame or some other struc- 
ture for climbing. i 

The day might end with a music and movement a 
riod, during which the children sing, dance, or ne 
rhythm. When they are ready to go home, the ee 
sters may get experience putting on their coats an 
shoes or boots by themselves. 


The nursery school teacher 


The teacher's role is to provide education, car yi 
affection. The children receive some education aie 
as when the teacher gives them information or tel ce 
ries. Other education comes indirectly, such as tie tk 
ation of a learning opportunity that children can 4 i 
their own. Nursery school children are so young aa 
teacher must provide physical care and protect t rela 
from harm. The teacher must also establish a ee 
tionship with the children and help them to fee at 
about themselves. Youngsters need much indivi 
tention as well. 

A person who wants to be a nursery scho! 
should like and respect children from all bac fen 
A teacher needs to be intelligent, well educate cher 
able to relate warmly to young children. The tea wto 
should understand how children develop and ioe 
help them learn. A nursery school teacher also ane e 
know how to work with parents and other adults 
welfare of children. 


ol teacher 
kgrounds: 


_ Institutions similar to nursery schools were estab- 
lished during the 1800's under such names as crèches, 
infant schools, and maternal schools. In the early 1900s, 
two British sisters named Margaret and Rachel McMil- 
lan set up one of the first institutions in England called a 
ae school. Their school, located in a slum area of 
Ft a designed to give poor children the bene- 
tae ealthy children received in home nurseries. 

sing is a profession devoted to the care of sick 
people and also to the prevention of illness. Most 
l at in hospitals. Other nurses attend sick pa- 
ae ai own homes. Many other nurses assist doc- 
thd ntal and medical clinics, in schools, in nurser- 
ae . ops and factories, in the armed forces, and on 
iy H ate and aeroplanes. Nurses with special train- 
ha Ui so teach in schools of nursing, training men 

es en to become nurses. 
aa is now a registered profession in most coun- 
red cone have to pass examinations and be regis- 
TEEN i they can practise as qualified nurses. As a 
ria raining takes three years. They may have a 
yee ry course before taking a general course in a 
caer = of subjects. Some of them later take an ad- 
Wien pare in special subjects. Most nurses are 
idea ut tI ere are increasing numbers of male 

in many different fields of nursing. 


Kinds of nursing 


Bias ae obey 3 Many nurses serve as general- 
and other nurses in hospitals. They work with doctors 
elping a members of the health and healing team in 
Operatin ere to recover. They may also work in the 
team, The eatre as important members of the surgical 
nity War Hee may care for newborn babies in mater- 
0 a patient, ey may administer injections or medicine 
sions and in or assist the doctors in giving blood transfu- 
The walter, other skilled procedures. 
the hospit i eing of a patient is of first importance to 
Toutine a nurse. Nurses take charge of the patients 
e treatmen They make sure that the patient receives 
lent contines the doctor has ordered. They keep the pa- 
ntinuously under observation, and report to the 
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Anursery school provides 
young children with the op- 
portunity to begin learning 
through play. Properly organ- 
ized schools have well- 
planned play areas and equip- 
ment. A lawn helps to limit in- 
juries. 


doctors any change in the patient's physical condition, 
mental attitude, or reaction to the prescribed drugs and 
treatment. Nurses are trained to recognize and under- 
stand the needs of patients and to give emotional sup- 
port as well as physical care. They find time to boost the 
morale of patients and calm their fears. 

An experienced nurse may be appointed to supervise 
a group of nurses and patients in a ward or some other 
unit in the hospital. After additional education they may 
be given charge of several wards. Or they may special- 
ize in one kind of nursing and become head nurse of a 
unit, such as the operating theatre or out-patients’ de- 
partment. Nurses may work in a mental hospital. They 
do the same work as a general-hospital nurse, but need 
special training because of the special needs of patients. 


h of children in some countries, 
hool dental service. 


Dental nurses care for the teet! 
usually as part of a sc! 
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Most nurses work in hospitals, where they help comfort and 
care for people who are sick, injured, or recovering from sur- 
gery. This nurse is taking a patient's blood pressure. 


A nurse with post-registration education and experience 
has opportunities to teach, or do administrative work. 

Nurses may take specialist courses after they com- 
plete their basic education. They will then concentrate 
on specific areas and therapies and the ways diseases 
affect the individual. They may specialize, for example, 
in accident and emergency; orthopaedic or paediatric 

nursing. Or they may go into intensive-care nursing, or 
spend some time as an operating theatre nurse. 

Accident and emergency nursing deals with people 
who have suddenly become ill or have had an accident. 

Patients may have a wound that needs stitches. They 
may have had a heart attack, or been in a road traffic ac- 
cident, and require further treatment in hospital. 

Orthopaedic nursing is concerned with the care of 
people with bone or joint disorders, The commonest 
conditions are broken bones—especially among chil- 
dren and the elderly—and arthritis. Patients may need to 
stay a long time in an orthopaedic ward, so the nurses 
have a chance to develop a good relationship. Much of 
the work involves rehabilitation (preparing to return to 
normal life). 

Paediatric nursing deals with patients that are chil- 
dren. It is a highly specialized field, because children 
suffer from different conditions from adults and have 
different physical and emotional needs. Their responses 
to infection, injury and treatment also differ from that of 


adults. Paediatric nurses understand the effects of hospi- 
talization on a child's development and offer emotional 
support to the families of sick children. 

Intensive care nursing concentrates on the care of 
critically ill, highly dependent patients, It may involve 
caring for a person who is unconscious and dependent 
on machines to breathe and receive nutrition. Intensive 
care nurses use a wide range of high-technology equip- 
ment and, at the same time, develop an awareness of 
the individuals in their care. f 

Operating theatre nursing requires great skill and 
efficiency. The theatre nurse assists surgeons in all types 
of procedures. They may also visit patients before sur- 
gery, to help them understand their operation and toan- 
swer any questions. 


Nursing in the community 


Many nurses provide care in the community. Nurses 
in the community have many responsibilities, They pro- 
mote good health and independence, helping to pre- 
vent illnesses as well as treating them. Many sick people 
now receive medical treatment at home, or leave a hos- 
pital ward after only a brief stay. In addition, many gov- 
ernments are adopting the community-based Health for 
All strategy of the World Health Organization (WHO). 
This strategy recognizes that health depends on many i 
factors, including a safe environment, adequate dietan 
housing, and good health education. 

Health visitors are registered nurses who also have 
qualifications in community nursing and obstetra a 
midwifery. The health visitor aims to promote p 
prevent illness. For example, in some countries tl 1e : 
health visitor sees babies and mothers at regular inter F 
vals and monitors each baby’s growth and developmen 
The health visitor also advises the parent on all aspects 
of childcare, including immunization. Rie, 

Experience with families allows the health visito 


ough most 


A male nurse gives medication to a patient. Alth Ming inii 
nurses are women, more and more men are enrolla i 
education programmes or pursuing careers in pr 


ursing 
sing: 


identify families and children who need extra help or 

are ‘at risk’. The nurse watches for signs that a child is 
unhappy or being treated badly, and may recommend 
professional counselling. Some health visitors special- 
ize, for example, in counselling young people, or advis- 
ing families that have problems with drinking or drugs. 
With the support and care of health visitors, elderly and 
infirm people can remain in their own homes, instead of 
going into a nursing home. Elderly people are vulnera- 
ble to cold and infection; they have accidents more fre- 
quently and may become forgetful. Health visitors work 
with many caring agencies, including social services, 
meals on wheels” and district nurses to ensure the well- 
being of the people in their care. 

District nurses provide nursing care for sick and dis- 
abled people in their own homes. Some of their patients 
may have chronic conditions—for example, diabetes, or 
paralysis caused by a stroke. Other patients need short- 
term nursing after discharge from hospital. The district 
nurse has to take into account the patient's living condi- 
tions and surroundings when planning the care the per- 
son needs. The nurse also looks after other family mem- 
bers, teaching them to care for their relative and 
supporting them at a time of emotional stress. 
an in sick people at home requires a great deal 
A pp i rom other community agencies. These agen- 
a y include the general practitioner, social 
ie s, occupational therapist and physiotherapist, 
aie r centre and voluntary organizations. The district 
E a ae position to evaluate the benefits of a 
a ciplinary team and make suitable recommenda- 

care and assistance. 
Bae Aurses are based in a health centre which 
ae oe or treatment or consultation with their 
Fi a ral practitioner (doctor). Practice nurses care 
ae ple who attend that health centre, and are in- 
ed in all aspects of nursing care, including immuni- 


Theat 

cere nurses assist surgeons during operations. These 

quests He ust react instantly and accurately to the surgeons re- 
for operating instruments. 
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zation, and health education and promotion. Practice 
nurses may offer counselling services, or advise on 
health issues such as stress and smoking. 

g Community psychiatric nurses (CPN’s) are becom- 
ing increasingly important as fewer people stay in hos- 
pital for treatment. Psychiatric patients in the community 
often require long-term care from a CPN, who adminis- 
ters and monitors drug treatment, liaises with the psy- 
chiatrist, or advises other health care professionals. The 
CPN may support the patient and his or her family over 
many years. 

Many CPN‘s are now part of teams belonging to local 
health centres. They may specialize in one area of care, 
such as family therapy or work with the elderly. Preven- 
tive psychiatric nursing aims to identify and treat illness 
at an early stage, when therapy can be more successful. 
Italso helps people overcome problems such as preju- 
dice and unemployment. 

Teaching is central to nursing. Nurses teach on many 
levels. They may take part in a public health campaign, 
informing people how to maintain their health and avoid 
disease. Or, they may be involved in clinics for groups 
such as diabetics or expectant mothers. Other nurses 
teach within their own profession, to students or less ex- 
perienced nurses. Specialized nurses may offer continu- 
ing education in specialist fields. In hospital, nurses help 
patients learn to deal with their illness and overcome 
disability. 

Occupational health nurses often work for private 
industry instead of for government-financed health serv- 
ices. They look after the well-being of employees, take 
care of accidents and emergencies, and offer counsel- 
ling services. Occupational health nurses are also re- 
sponsible for monitoring the workplace and maintaining 
a healthy and safe environment for all employees. 


Nursing as a career 
career for those who have a 


genuine desire to help other people. The profession has 
such a wide range of jobs that a capable nurse can al- 
ways be sure of obtaining work. 
Nursing is a challenging and at the same time a re- 
warding vocation. A badly injured person may need im- 
mediate and expert care. ‘Medicines and equipment 
must be taken quickly by the nurse to the patient. The 
nurse must give the doctor a detailed report on the pa- 
tient’s condition, and also comfort the patients relatives. 
ward is the knowledge that her skill 


A nurse's greatest re | 
has helped to relieve suffering or even saved a life. 


Training a nurse 


A prospective nurse must be a person who likes peo- 
ple and wants to help them. Self-reliance and good 
judgment is also important. Patience, tact, honesty, re- 
sponsibility, and ability to work easily with other people 
are valuable traits to possess, as well as good health. 

Nursing schools accept candidates with a good edu- 
cational background from college or secondary school. 
Entrance requirements for assistant-nursing courses are 
less exacting, although candidates with a good all round 

ferred. Traditionally, the training of 


education are pre! t 1 
nurses has been almost entirely based in hospital. Dur- 


ing their training, student nurses would have spent most 
of their time on the wards where they learned nursing 


Nursing is a satisfying 
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procedures under the supervision of more senior 
nurses, Today, some countries maintain this system 
while others, such as the United Kingdom (UK), Aus- 
tralia, and the U.S.A., are moving toward full-time nurs- 
ing studies at university or a college of higher educa- 
tion. 

The training course for a nurse in most hospital train- 
ing schools generally lasts three years. A student nurse 
goes through a preliminary training period before un- 
dertaking a general course of lectures and practical 
training. The student studies in classrooms and labora- 
tories, and works with patients in hospitals. Many hospi- 
tals provide board, lodging, and uniform for the student 
nurse. The successful student becomes a registered 
nurse after graduating from the course. 

Classroom work. Student nurses study such sub- 
jects as anatomy, nutrition, pharmacology, physiology, 
and the fundamentals of nursing care. They often learn 
to care for the sick by practising nursing on each other. 
For example, one student may take another's tempera- 
ture, blood pressure, and pulse rate. The students may 
first learn how to use a hypodermic needle by injecting 
a specially designed model. 

Clinical experience. In every course of nursing, 
classroom study is balanced with practice. Many hospi- 
tal training plans now use a “study day” each week or 
“block” period of study for a number of weeks each year. 
Clinical experience, or practice, is the knowledge 
gained by a student in caring for different patients. As 
part of clinical experience, the nurse learns about hospi- 
tal routine and the functions of various units in the hos- 
pital, and obtains the “feel” of hospital life. 

Licensing or state registration. In most countries, 
the student nurse completes a course of training by tak- 
ing examinations set by the state nursing authorities. In 
some countries this authority is the state board of 
health, and in other countries it is a general nursing 
council. When student nurses Pass the examinations 
they receive a licence or are registered to practise their 
profession, Registered nurses may advance their career 
by additional study and experience. They can qualify for 
specialized jobs, teaching, or administration, by taking a 
Post-graduate diploma or degree. 


The history of nursing 


People have been practising some form of nursing 
care for thousands of years. For example, the ancient 
Hebrews and Egyptians hired women, later called mid- 
wives, to assist at births. 

Nurses first organized themselves into groups during 
early Christian times. Noblewomen, including the wives 
of emperors, helped to care for sick people in ancient 
Rome. During the crusades, military nursing orders of 
monks and knights tended the sick and wounded (see 
Crusades). 

Many monasteries in Europe closed during the Refor- 
mation in the 1500s, and there were fewer places where 
religious orders could nurse the sick. The years from 
1600 to 1850 were the darkest period in the history of 
nursing. Hospitals were often built as charity hospitals, 
and were usually staffed by untrained, sometimes dis- 
reputable women. Wealthy people never went to hospi- 

tals for treatment, but engaged their own doctors. The 
hospital staffs did not then understand the importance 


of sanitation and hygiene. Doctors did not know how 
diseases caused epidemics. Often nurses who took care 
of patients with contagious diseases contracted the 
same disease themselves. 

Modern nursing began in the 1850's with the work of 
the English nurse Florence Nightingale, the founder of 
professional nursing. Nightingale established the first 
school of nursing, the Nightingale School for Nurses at 
St. Thomas’ Hospital in London in 1860. Nightingale en- 
tered the nursing profession at a time when many peo- 
ple felt that nursing was unsuitable work for the daugh- 
ter of wealthy parents. But her work at Scutari during 
the Crimean War (1853-1856) brought her international 
recognition, and enabled her to bring about major re- 
forms in nursing throughout the world. She established 
nursing as a noble profession. 

There were few examples of nursing at this time. In 
Germany, religious women called deaconesses had 
founded a nursing institution, and the British prison- 
reformer Elizabeth Fry had opened the Institute of Nurs- 
ing in Bishopsgate, London. Catherine McCauley 
founded the Roman Catholic Sisters of Charity in Ire- 
land, and some Church of England sisterhoods devoted 
themselves to nursing the poor. 

Since then many countries have created national 
nursing organizations, and made nursing into a highly 
respected vocation with legal status. An International 
Council of Nurses was formed in 1901 to raise the stand- 
ard of the profession all over the world. In 1949, the 
council became officially associated with the World 
Health Organization. 


Related articles in World Book include: 
Cavell, Edith Louisa Physiotherapy 


Hospital Red Cross 
Kenny, Elizabeth Safety 
Medicine Surgery 


Nightingale, Florence World Health Organization 
Nursing home is a residential institution that pro- 
vides medical or nonmedical care, chiefly for people 7 
who are 65 years old or older. Nearly all homes Bae 
cept younger patients. The best ones strive to provide 
comfortable, homelike environment for their reste 

Most nursing homes are privately owned. Some an 
vate nursing homes are run by companies, which at 
make a profit for the owners. Others are sponsored by 
religious or civic groups, which do not try to make ing 
money. Laws normally govern the operation of ne 
homes and the institutions are required to have a a 
cence. The homes are inspected periodically to ma ri 
sure they follow these laws. Other small specialist p le, 
vate hospitals may also be nursing homes. For eant 
in the United Kingdom, some private maternity hosp! 
are called nursing homes. 


Types of nursing homes 


There are three types of nursing homes: 
nursing care homes, (2) intermediate care fa 
(3) supervised personal care homes. They diff 
ing to the types of patients they care for and tl 
services they offer. ive 

Skilled fire care homes provide more ye a 
Services than the other types of nursing homes. dication 
ample, they offer diagnostic, laboratory, and m egis: 
services; therapy programmes; and dental care. 


: (1) skilled 
facilities, ul 
er accort 
he kinds 0 


tered nurses supervise the care of patients according to 
the instructions of the institution's medical director. 
Doctors visit these homes frequently. 

Most of the patients in skilled nursing care homes re- 
quire medical attention around the clock. Some have se- 
rious illnesses or disabilities. Others stay in these institu- 
tions after being hospitalized. They receive additional 
treatment before returning home. 

Most skilled nursing care homes have transfer agree- 
ments with hospitals, intermediate care facilities, and 
other health-care institutions. Patients who become so ill 
that they need more medical care than a nursing home 
can provide are taken to a hospital. Those whose health 
improves, but who still require some nursing care, are 
transferred to an intermediate care facility or other 
health-care institution. 

Intermediate care facilities, also called basic nurs- 
ing care homes, provide basic nursing services. Regis- 
tered nurses examine the residents periodically to de- 
termine what treatment is needed. Most patients in 
intermediate care facilities suffer from a long-term ill- 
ness. However, they require only minor medical care. 
Doctors visit these nursing homes regularly. Registered 
nurses direct the nursing in intermediate care facilities, 
but an administrator runs these institutions. 

Supervised personal care homes provide non- 
medical services. These services include preparing and 
serving the residents’ meals and helping the men and 
women care for themselves. For example, members of 
the staff assist residents who have difficulty dressing 
themselves, The institutions also plan social activities. 
Most residents of supervised personal care homes need 
only routine medical examinations, and doctors visit 
these homes only when necessary. A supervisor of resi- 
dential care directs the services provided. 


Selecting a nursing home 


Quality of care. In selecting a nursing home, it is im- 
Portant to match both the medical and psychological 
needs of a person with the resources of the institution. 

For example, not all elderly people require the same 
amount of medical care. A study of nursing homes re- 
vealed that a number of relatively healthy people lived 
in institutions that had extensive medical facilities. The 
study also found that many people who needed medical 
treatment lived in nursing homes that did not have ade- 
quate medical services. 

i Nursing homes also should provide for the psycho- 
logical needs of their residents. Most people in nursing 
homes can still lead fairly productive lives. However, 
= low-quality institutions have few or no activities 
lor residents. The best nursing homes encourage rest 
dents to have hobbies and to participate in a variety of 
community service and social activities. 
i Emotional effects. Many families feel guilty about 
od an elderly relative in a nursing home. In most 
r ses, they agree to this action only as a last resort. They 
ne So when the person's health problems grow too Sè- 
y re and the family's social and financial resources be- 
Ome too strained to keep the relative at home. 
, Many elderly people suffer stress when they must ad- 
justto the unfamiliar environment of a nursing home. 


Some old people regard it as the final step before death. 


strain of the move can result in depression, in- 
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creased health problems, and, in certain cases, even 
death. There are several ways to lessen the strain on eld- 
erly people, including involving them in the decision to 
move to a nursing home and in the choice of a facility. 
The institution should allow patients to keep personal 
belongings in their new room. It also helps to choose a 
home where the staff is well trained and concerned 
about the patients. 

Nusantara is a name for the islands that make up In- 
donesia. Nusa is the Javanese word for “island.” Antara 
means “between” in the ancient Indian language of San- ` 
skrit, as well as in Javanese and Indonesian. 

Nusantara was an old Javanese word used as early as 
the A.D. 1300s. It meant “the other islands” apart from 
Java. Nusantara has now come to mean archipelago, a 
cluster of islands. 

In the 1920s, Suardi Suryaningrat, an Indonesian na- 
tionalist, found the word in old Javanese sources. He 
brought it into use again as a name for the Indonesian 
region. President Sukarno used it in some of his 
speeches. But Indonesians as a whole preferred the 
word “Indonesia. Indonesia became the official name 
when the republic was proclaimed in 1945. Nusantara is 
still used in Indonesian and Malay. But it refers to the 
whole Indonesian archipelago, not just the Republic of 
Indonesia. 

Nut, Egyptian goddess. See Mythology (Egyptian my- 
thology). 

Nut ithe popular name for many kinds of dry, edible 
seeds or fruits that grow in a woody shell. The word nut 
can refer to both the shell and the nutmeat, or kernel, in- 
side or to the kernel alone. Nut-bearing plants grow in 
almost every part of the world. 

Botanists define a nut as a dry, one-seed fruit sur- 
rounded by a hard shell that does not open on its own. 
In fact, only a few common nuts fit this narrow defini- 
tion. Hazelnuts (filberts) and sweet chestnuts are true 
nuts, but most other types, such as almonds, walnuts, 
Brazil nuts, and peanuts, are not. In fact, peanuts are a 
type of pea (see Peanut). 

Uses of nuts. Most people eat nuts as snacks or use 
them as flavouring in cooking certain dishes. They are 
also used in vegetarian dishes as a replacement for 
meat. Most nuts are rich in protein and fat, though 
sweet chestnuts and a few others contain more starch 
than protein. In Italy, bread is sometimes baked with a 
flour made from sweet chestnuts. i 

People in prehistory probably ate nuts as a rogn ar 
part of their diet. Some nutritionists believe that, be- 
cause of food shortages, nuts will again become a 

i ed source of protein. 
ai eae to their wae as food, some nuts provide 
useful oil. For example, peanut oil and walnut oil DA 
used in cooking. Walnut oil is also used to clean 2 i 

olish wooden furniture. Jojoba nuts furnish a val S A e 
lubricant for precision instruments. Tung oil is used in 

i varnishes. 

A a nuts. Hundreds of species of trees oad a 
shrubs produce nuts, but only about 25 kinds of nuts a 
S. 
DE chestnuts are gathered from planted trees Sit 
dland in many countries, particularly in so! 
noe The nuts are roasted and eaten whole, or 
ed Ried purée sauce. In earlier times they were 
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ground up to make a sort of flour for bread-making. 
Beech nuts are sometimes gathered as food for pigs and 
poultry. 

Pecans are grown in Australia, Mexico, South Africa, 
the Middle East, and the United States. 

Pistachio nuts are grown in western Asia, the Medi- 
terranean region and in North America. They have a del- 
icate flavour and a striking green colour, and are often 
used in ice-cream. Cashew nuts grow naturally in Brazil 
and are cultivated throughout South America, India, and 
East Africa. Cashews have a sweet flavour and are rich in 
fat and protein. 

Peanuts are seeds from the underground pods of a 
tropical relative of the pea. Peanuts are mainly grown as 
a source of oil, but some are harvested as nuts. 

Macadamia trees were first taken to Hawaii from Aus- 
tralia in the late 1800's. Today, Hawaii ranks as the 
world's chief producer of macadamia nuts. Brazil nuts 
grow on wild, uncultivated trees in the Amazon River re- 
gion of South America. 

Nut growing. Most kinds of nut trees produce nuts 
only if they have been cross-pollinated—that is, polli- 
nated by flowers from another tree of the same species. 
Nut growers raise new trees by grafting certain parts of 
one tree to the roots of another (see Grafting). 

Nut trees—and nuts themselves—may be damaged by 
a number of pests and diseases. For example, mice, 
squirrels, weevils, and some species of birds eat nuts 

` and feed on nut crops. Nut trees can be harmed by cer- 
tain insects and diseases that attack the leaves, stems, or 
nuts, Nut growers commonly protect their crops from 
insects and diseases by spraying the trees with pesti- 
cides, They use firearms, mechanical barriers, poisons, 
repellents, traps, and various other means to control 
birds and rodents. 
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Nuts grow nearly everywhere in the world. The mo: 
J p St popul; 
nuts include peanuts, almonds, pecans, hazelnuts, and walnuts, 


Scientific classification. Hazelnut is Corylus avellana; sweet 
chestnut, Castanea sativa; almond, Prunus amygdalus; walnut, 
Juglans regia; pecan, Carya illinoinensis; Brazil nut, Bertholletia 
excelsa; peanut, Arachis hypogaea; pistachio, Pistacia vera; jo- 
joba nut, Simmondsia chinensis; tung nut, Aleurites fordic; 
cashew nut, Anacardium occidentale; macadamia, Macadamia 


integrifolia. 

Related articles in World Book include: 
Acorn Ginkgo 
Almond Hazel 
Beech Hickory 
Betel Horsechestnut 
Bitternut Kola nut 
Brazil nut Litchi 
Butternut Macadamia nut 
Cashew Nutmeg 
Chestnut Pecan 
Coconut palm Piñon 
Copra Pistachio nut 
Fruit Walnut 


Nutcracker is a bird of the crow family. There are two 
species of nutcracker, one found in Europe and Asia, 
and the other in North America. Both are jackdaw-sized 
birds. The European nutcracker is chestnut brown in 
colour, with white streaks. The American species, Clarks 
nutcracker, is pale grey, with black and white wings and 
tail. Both species nest high in the branches of tall pine 
trees, 

Like many crows, nutcrackers have powerful beaks. 
As their name suggests, they use these to crack open 
nuts. They store nuts to get them through the harsh 
snowy winters. Nutcrackers also open pine cones to get 
at the seeds. They hold the cones in their heavy claws 
while opening them. 

The European nutcracker inhabits pine forests in 
southern Scandinavia, and high-altitude coniferous for 
ests in the Alps. It is also found in the mountains of cen- 
tral and eastern Europe, and Asia. 

Clark's nutcracker (or Clark’s crow) inhabits the west 
ern pine forests of North America, from Alaska south to 
Mexico. The female lays from three to five speckled, 
greyish-green eggs in the nest. 

Scientific classification Nutcrackers belong to the crow 
family, Corvidae. The European nutcracker is Nucifraga cary- 
catactes; Clark's nutcracker is N. columbiana. 

Nuthatch is a type of climbing bird. There are 21 dif 
ferent species. The birds are found in North America, t 
Europe, North Africa, Asia, and Australia. Nuthatches P 
their name from their habit of wedging nuts into crack 
in tree bark and then hatching (opening) them with re 
peated strokes of the bill. i 

Most nuthatches live in woodland. They are the ony 
birds which can walk as easily down a tree as UP it ar 
use their large feet and sharp claws for clinging to g 
trunks and branches. But unlike woodpeckers, n 
hatches do not support themselves with their tails, f 
have loud, liquid whistling calls and are often easier 
hear than to see. 

Although many nuthatches eat nuts, the 
insects and. spiders. In the autumn, they store nut 
feed on over the winter, when live food is scarce. ks, 

Most nuthatches nest in holes, either in tree ae 
or, in the case of the rock nuthatch, in rocks. Tho 
up the entrance hole with mud until it is just poss” 
for the birds to squeeze in. The small size of the €” 
trance hole helps to keep out predators. 


y also feed on 
s tO 


Typical nuthatches are 
grey-blue above, with 
paler orange or buff- 
coloured undersides. They 
have a large head with a 
long, sharp bill. The most 
widespread species is the 
Eurasian nuthatch which is 
found in North Africa, 
throughout Europe, and 
across Asia to Japan. 

In North America, the 
commonest species is the 
white-breasted nuthatch. \t 
behaves very much like the 
Eurasian nuthatch, as does 
the chestnut-breasted nut- 
hatch, which is found in 
the Indian subcontinent. 

Australia has just one kind of nuthatch, the varied si- 
tella. It is grey, black, and white and, like most other nut- 
hatches, is an active woodland bird. The wall creeper 
also belongs to the nuthatch family. It lives at high alti- 
tudes in the mountains of Europe and Asia. Unlike true 
nuthatches, it has a long, curved bill and bright red 
markings on its wings. 


Red-breasted nuthatch 


Scientific classification Nuthatches belong to the family Sit- 


tidae. The Eurasian nuthatch is Sitta europaea, the white- 
breasted nuthatch, S. carolinensis, and the chestnut-breasted 
nuthatch S. castanea. The varied sitella is Daphoenositta chry- 
soptera. The wall creeper is Tichodroma muraria. 


See also Bird (pictures: Birds of North America). 
Nutmeg is a tropical tree that is grown commercially 
for the spice it provides. The spice, also called nutmeg, 
comes from the inner part of the tree's brown seeds. 
The seeds develop in small fruits that look like golden- 
yellow pears when ripe. Nutmeg trees are native to the 
Molucca (Spice) Islands. They are now raised in many 
countries, including Indonesia, the West Indies, Brazil, 
India, and Sri Lanka. 

The nutmeg tree grows up to 21 metres tall and is an 


N s 
mane is the kernel of a tropical fruit that grows on the nut- 
9 tree. The fruit hangs among shiny, grey-green leaves. 
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evergreen. It has grey-green leaves that are long and 
pointed with well-marked veins. The small, pale-yellow 
flowers droop in clusters and develop into fruit. As the 
fruit ripens, the fleshy part becomes rather hard. It fi- 
nally splits open showing a bright-scarlet membrane 
that partly covers the kernel of the seed. The spice 
called mace comes from this membrane (see Mace). 
Nutmeg is made by grating or grinding the kernels. It 
has a sweet, spicy flavour. 

Nutmeg trees do not bear fruit until they are about 
nine years old. Each tree produces from 1,500 to 2,000 
seeds yearly. The fleshy part of the fruit is sometimes 
preserved and eaten like sweets. A clear oil called oi/ of 
nutmeg is made from the kernels. 

Scientific classification. The nutmeg tree belongs to the 
nutmeg family, Myristicaceae. It is Myristica fragrans. 

Nutria, also known as coypu, is a large rodent that 
lives in or near fresh water. Nutrias are native to south- 
ern South America, but have been introduced to other 
countries to be farmed for their fur. The fur is known as 
"nutria’, a corruption of the Spanish word for otter. Nu- 
tria fur is used for making coats and gloves, and the 
meat is used for making pet food. 

Nutrias have brown fur, which is thick and soft under- 
neath, with an outer covering of long coarser hair. They 


quatic rodents that originated in South 
h up to 9 kilograms. 


Nutrias are large a 
America. They can weig 


have small ears, webbed hind feet, a whitish-tipped 
muzzle, and along, scantily haired tail, The tail makes up 
nearly half of the body length of up to 100 centimetres. 
Wild nutrias may weigh up to 10 kilograms. 

Nutrias live along the banks of lakes, marshes, ponds, 
and rivers and spend most of their waking time in the 
water. They are excellent swimmers and divers and feed 
chiefly on water plants. Female nutrias give birth to an 
average of four or five young at a time. 

Many nutrias have escaped from fur farms and now 
breed in the wild. They have become serious pests in 
some parts of the world, including Europe, East Africa 
and the southeastern United States. They weaken river 
and canal banks by burrowing, and upset the ecological 
balance by consuming large quantities of aquatic vege- 
tation. They also cause damage to rice and sugar cane 


crops. 
Scientific class 
Myocastoridae. It is 


assification The nutria belongs to the family 


Myocastor coypus. 
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i iti dy needs. 
A balanced diet is the key to good nutrition. It supplies all the food substances the body e€ 
The family shown above ER a breakfast that includes fruit, cereal, bread, and milk. The daily 
diet should include several servings of these foods. 


Nutrition 


Nutrition is the science that deals with food and how 
the body uses it. People, like all living things, need food 
to live. Food supplies the energy for every action we 
perform, from reading a book to running a race. Food 
also provides substances that the body needs to build 
and repair its tissues and to regulate its organs and sys- 
tems. 

What we eat directly affects our health. A proper diet 
helps prevent certain illnesses and aids in recovery from 
others. An improper or inadequate diet increases the 
risk of various diseases. Eating a balanced diet is the 
best way to ensure that the body receives all the food 
substances it needs. Nutrition experts recommend that 
the daily diet includes a certain number of servings 
from each of five food groups: (1) vegetables, (2) fruit, (3) 
breads, cereals, rice, and Pasta, (4) milk, yoghurt, and 
cheese, and (5) meat, poultry, fish, dried beans and peas, 
eggs, and nuts. 

Workers in the field of nutrition Coordinate school 
food services, plan menus for hospitalized patients, and 
Provide nutrition counselling for individuals. They ad- 
minister international food schemes and investigate the 
relationship between diet and health, They seek im- 
proved ways of processing, packaging, and distributing 
foods, and they create new foods, 


How the body uses food 


d 

Food provides certain chemical substances nee 
for good health. These substances, called nutri n 
form one or more of three functions. (1 ) They pr body 
materials for building, repairing, or man The 
tissues. (2) They help regulate body processes natal 
serve as fuel to provide energy. The body nee 
to maintain all its functions. S ugh 

The body breaks food down into its nutrients tag 
the process of digestion. Digestion begins in ticles 
As food is being chewed, saliva moistens Hea faod is 
The saliva begins to break down such starc vi it passe 
bread and cereals. After the food is swallow a 
through the oesophagus, a tube that leads os mied 
stomach. In the stomach, the food is tharud iie 
with a digestive juice. The juice, called gen eggs 
speeds up the digestion of such foods as meat, 
and milk. s from 

The partly digested food, called chyme, pas intes 
the stomach into the small intestine. In the ee 
tine, other juices complete the process 0 Fed pass 
They break down the food into molecules the blood: 
through the walls of the intestine and into 
stream. 


The blood distributes the nutrients to cells and tis- 
sues throughout the body. There the nutrients are bro- 
ken down to produce energy or are used to rebuild tis- 
sues or to regulate chemical processes. Some of the 
nutrients are stored in the body, and others are used 
over and over again. But most of the nutrients undergo 
chemical changes as they are used in the cells and tis- 
sues. These chemical changes produce waste products, 
which go into the bloodstream. 

Some of the wastes are carried to the kidneys, which 
filter the wastes out of the blood. The body expels these 
wastes in the urine. The liver also filters out some 
wastes and concentrates them into a liquid called bile. 
Bile is stored in the gall bladder until it is needed to aid 
inthe process of digestion. Then the gall bladder emp- 
ties bile into the small intestine. From there, any remain- 
ing bile passes into the large intestine, along with those 
parts of the food that could not be digested in the small 
intestine. 

The large intestine absorbs water and small amounts 
of minerals from this waste material. This material, along 
with bacteria present in the large intestine, becomes the 
final waste product, the faeces, and itis eliminated from 
the body. 


Kinds of nutrients 


The foods we eat contain thousands of different 
chemicals. However, only a few dozen of these chemi- 
cals are absolutely essential to keep us healthy. These 
few dozen are the nutrients—the substances we must 
obtain from the foods we consume. 

Nutritionists classify nutrients into six main groups: (i) 
water, (2) carbohydrates, (3) fats, (4) proteins, (5) miner- 
als, and (6) vitamins. The first four groups are called 
macronutrients, because the body needs them in large 
lor macro) amounts. The last two groups are required in 
mt small quantities and so are known as micronutri- 

nts, 

Water is needed in great amounts because the body 
consists largely of this substance. Usually, between 50 
and 75 per cent of a person's body weight is made up of 
water, 

The body requires large quantities of carbohydrates, 
fats, and proteins because these nutrients provide en- 
ergy. The energy in food is measured in units called cal- 
ories, A calorie is the amount of energy required to 
raise the temperature of one gram of water one degree 
a * A calorie is equal to 1,000 kilocalories (see Calo- 

Although minerals and vitamins are needed in only 
small amounts, they are as vital to health as any of the 
other classes of nutrients. Minerals and vitamins are 
needed for growth and to maintain tissues and regulate 
body functions. 

li Water is, perhaps, the most critical nutrient, We can 
ive without other nutrients for several weeks, but we 
can go without water for only about one week. The 

ody needs water to carry out all of its life processes. 
pees solutions help dissolve other nutrients and carry 

em to all the tissues. The chemical reactions that turn 
ood into energy or tissue-building materials can take 
Place only in a watery solution. The body also needs 
Water to carry away waste products and to cool itself. 

Adults should consume about 2.4 litres of water a day. 
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This intake can be in the form of beverages we drink or 
water in food. 

Carbohydrates include all sugars and starches. They 
serve as the main source of energy for living things. 
Each gram of carbohydrate provides about 4 calories. 

There are two kinds of carbohydrates—simple and 
complex. Simple carbohydrates, all of which are sugars, 
have a simple molecular structure. Complex carbohy- 
drates, which include starches, have a larger and more 
complicated molecular structure that consists of many 
simple carbohydrates linked together. 

Most foods contain carbohydrates. The main sugar in 
food is sucrose, ordinary white or brown sugar. Another 
important sugar, /actose, is found in milk. Fructose, an 
extremely sweet sugar, comes from most fruit and many 
vegetables. Foods containing starches include beans, 
breads, cereals, maize, pasta (macaroni, spaghetti, and 
similar foods made of flour), peas, and potatoes. 

Fats are a highly concentrated source of energy. Each 
gram of fat provides about 9 calories. 

All fats are composed of an alcohol called glycerol 
and substances called fatty acids. A fatty acid consists of 
along chain of carbon atoms, to which hydrogen atoms 
are attached. There are three types of fatty acids: satu- 
rated, monounsaturated, and polyunsaturated, A satu- 
rated fatty acid contains as many hydrogen atoms as its 
carbon chain can hold. A monounsaturated fatty acid is 
lacking a pair of hydrogen atoms. In a polyunsaturated 
fatty acid, the carbon chain contains at least four fewer 
hydrogen atoms than it could hold. 4 

Certain polyunsaturated fatty acids must be included 
in the diet because the body cannot manufacture them. 
These essential fatty acids serve as building blocks for 
the membranes that make up the outer border of every 
cell in the body. 

Polyunsaturated fatty acids are found in the oils of 
such plants as sunflowers and sesame seeds and in such 
fish as salmon and mackerel. Common sources of 
monounsaturated fatty acids include olives and peanuts. 
Most saturated fatty acids are contained in foods de- 
rived from animals, such as butter, lard, dairy products, 

red meats. 
fgets provide energy—like carbohydrates, 4 calo- 
ries per gram—but more importantly, proteins serve as 
one of the main building materials of the body. Muscle, 
skin, cartilage, and hair, for example, are made up 
largely of proteins. In addition, every cell contains pro- 
teins called enzymes, which speed up chemical reac- 
tions. Cells could not function without these protein en- 
es, Proteins also serve as hormones (chemical 

messengers) and as antibodies (disease-fighting chemi- 
cals). 

eins are large, complex molecules made up of 
elie units called amino acids. The body mir have a 
sufficient supply of 20 amino acids. It can manu ee 
11 of them in sufficient amounts. Nine others, eure e 
sential amino acids, either cannot be made by gihe , ly 
or cannot be manufactured in sufficient amounts. They 

‘om the diet. é 

ae nest alte of proteins are cheese, eggs, fish, 
lean meat, and milk. The proteins in these foods are 


called complete proteins because they contain adequate 
amounts of all the essential amino acids. Cereal ou 
legumes (plants of the pea family), nuts, and vegetables 
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also supply proteins. These proteins are called incom- 
plete proteins because they lack adequate amounts of 
one or more of the essential amino acids. However, a 
combination of two incomplete proteins can provide a 
complete amino acid mixture. For example, beans and 
rice are both incomplete proteins, but when they are 
eaten together they provide the correct balance of 
amino acids. 

Minerals are needed for the growth and mainte- 
nance of body structures. They are also needed to main- 
tain the composition of the digestive juices and the flu- 
ids that are found in and around the cells. As mentioned 
earlier, we need only small amounts of minerals in our 
daily diet. 

Unlike vitamins, carbohydrates, fats, and proteins, 
minerals are inorganic compounds, This means that they 
are not created by living things. Plants obtain minerals 
from the water or soil, and animals get minerals by eat- 
ing plants or plant-eating animals. In addition, unlike 
other nutrients, minerals are not broken down within 
the body. 

The required minerals include calcium, chlorine, 
magnesium, phosphorus, potassium, sodium, and sul- 
phur. Calcium, magnesium, and phosphorus are essen- 
tial parts of the bones and teeth. In addition, calcium is 
necessary for blood clotting. Milk and milk products are 
the richest sources of calcium. Cereals and meats pro- 
vide phosphorus. Whole-grain cereals, nuts, legumes, 
and green, leafy vegetables are good sources of magne- 
sium, 

Still other minerals are needed only in extremely tiny 
amounts. These minerals, called trace elements, include 
chromium, copper, fluorine, iodine, iron, manganese, 
molybdenum, selenium, and zinc. Iron is an important 
part of haemoglobin, the oxygen-carrying molecule in 
red blood cells. Copper helps the body to make use of 
iron to build haemoglobin. Manganese and zinc are re- 
quired for the normal action of various protein enzymes. 
Green leafy vegetables, whole-grain breads and cereals, 
seafood, liver, and kidney are good sources of most of 
the trace elements, 

Vitamins are essential for good health. Small 
amounts of these compounds should be supplied daily 
in the diet. Vitamins regulate chemical reactions by 
which the body converts food into energy and living tis- 
sues. There are 13 vitamins: vitamin A; the vitamin B 
complex, which is a group of 8 vitamins; and vitamins C, 
D, E, and K. 

Scientists divide vitamins into two general groups, 
fat-soluble vitamins and water-soluble vitamins. The fat- 
soluble vitamins—vitamins A, D, E, and K—dissolve in 
fats. The vitamins of the B complex and vitamin C dis- 
solve in water. 

Vitamin A is necessary for healthy skin and develop- 
ment of the bones. Sources of this vitamin include liver, 
green and yellow vegetables, and milk. 

Vitamin B, also called thiamine, is necessary for 
changing starches and sugars into energy. It is found in 
meat and whole-grain cereals. 

Vitamin B, or riboflavin, is essential for complicated 
chemical reactions that take place during the bodys use 
of food. Milk, cheese, fish, liver, and green vegetables 
supply vitamin B,. 

Vitamin B, (also called pyridoxine), pantothenic acid, 


and Biotin all play a role in chemical reactions in the 
body. Many foods contain small amounts of these vita 
mins. 

Vitamin B,, and folate (also called folic acid or folacin) 
are both needed for forming red blood cells and fora 
healthy nervous system. Vitamin B,, is found in animal 
products, especially liver. Folate is present in green 
leafy vegetables. 

Niacin is also part of the B complex. Cells need niacin 
in order to release energy from carbohydrates. Liver, 
yeast, lean meat, fish, nuts, and legumes contain niacin, 

Vitamin C or ascorbic acid, is needed for the mainte- 
nance of the ligaments, tendons, and other supportive 
tissue. It is found in fruit—especially oranges and 
lemons—and in potatoes. 

Vitamin D is necessary for the body's use of calcium, 
It is present in fish-liver oil and vitamin D-fortified milk. 
It is also formed when the skin is exposed to sunlight 

Vitamin E or tocopherol, helps maintain cell mem- 
branes. Vegetable oils and whole-grain cereals are es- 
pecially rich in this vitamin. It is also found in small 
amounts in most meats, fruit, and vegetables. 

Vitamin K is necessary for proper clotting of the 
blood. Green leafy vegetables contain vitamin K. Itis 
also manufactured by bacteria in the intestine. 


Nutrition guidelines 


Eat a balanced diet. The key to good nutrition isa t 
varied diet that includes every kind of nutrient, To sim 
plify the planning of a varied diet, nutritionists have de: 
vised systems that group foods according to nutrient 
content. One such system divides foods into five groups 
(1) vegetables, (2) fruit, (3) breads, cereals, rice, and 
pasta, (4) milk, yoghurt, and cheese, and (5) meat, poul | 
try, fish, dried beans and peas, eggs, and nuts. The illus: 
tration in this article of the basic food groups shows! 
nutritional value and recommended daily numberof | 


servings for each group. 

Additional Sidelines; called Recommended Dietary 
Allowances (RDA's), are provided in some count by 
government agencies to give national nutrition guide- 
lines. RDA's may vary from country to country. The | 
RDA's give health experts’ estimates of the amounts of 
essential nutrients needed daily to maintain good nuii 
tion in healthy people. This article includes a table 
RDA's. ding 
The RDA for a particular nutrient may vary depen Ri 
on a person's sex and age. The RDA for iron, for ol i 
ple, is 12 milligrams for males age 11 to 18 and 15m 
grams for females age 11 to 50. The RDA for calon of 
ranges from 400 milligrams for infants under the ag age 
6 months to 1,200 milligrams for males and females 
11 to 24 and for pregnant women. i 

People also Ba in their needs for energy. À per 
who plays sports daily, for example, needs more Chik 
ries than someone who does little physical work icate 
dren need more calories than their size would nd 
because they are growing. Pregnant women nE 
extra calories to provide enough nutrients for a heaga 
baby. and 
Include fibre. Dietary fibre consists of cello adi 
other complex carbohydrates that cannot be a a 
by the body. It passes out of the body as waste: sinesi 4 
moves food along through the stomach and intestin 
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Basic food groups Nutritionists group foods in order to make it easier to plan a balanced diet. They recommend 
eating a certain number of daily servings of each food group. These servings will provide the 
proteins, vitamins, and other substances the body needs to function. 


Breads, 
cereals, 
rice, and 
pasta 


Fruit 


Meat, 
poultry, 
fish, 
dried beans 
ond peas, 
eggs, and 
nuts 


Vegetables 
Milk, 
yoghurt, 
and 
cheese 


s of vitamin C Fruit also pro- 


i! ellent source: : 
parais, cerada; rico; ana Poa a A O ONG Fone etary fibre. Nutritionists recommend 2 to 4 serv: 
largely of carbohydrates, the main source of energy. Nu- vide arava day. 


tritioni : ; 
smon ee are excellent sources of vitamin A, the B vi- 


d nuts. This group is a chief source of Nutri- amins, vitamin and calcium and iron, as well as fibre. 
tionists re soure roteins. i 7 

p proteins. Nu tamins, C r 
fani ommend 2 to 3 servings a day. Nutritionists recommend 3 to 5 servings a day, 


Milk, yoghurt, and cheese. This group provides vita- 
min A, vitamin B, calcium, and proteins. The recom- 
mended daily number of servings is 2 to 3. 
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thus helping to prevent constipation (difficulty in empty- 
ing the bowels). Many experts believe that it also helps 
reduce the risk of such rectal and intestinal disorders as 
haemorrhoids, diverticulitis, and, possibly, cancers of 
the colon and rectum. Good sources of fibre include 
whole-grain breads and cereals, beans and peas, vege- 
tables, and fruit. 

Limit your intake of saturated fats and choles- 
terol. Health experts recommend a diet that is low in 
saturated fats and cholesterol, a waxy substance found 
in many animal foods. Consumption of saturated fats 
and cholesterol raises the level of cholesterol in a per- 
son's blood. A high level of blood cholesterol increases 
the risk of heart disease. Animal products are the source 
of most saturated fats and all dietary cholesterol. To re- 
duce the intake of saturated fats and cholesterol, health 
experts suggest choosing lean meats, fish, poultry with- 
Out skin, and low-fat dairy products. They also advise 
using fats and oils sparingly, 

Limit your intake of sodium and sugar. A diet that 
includes a great deal of sodium may increase the risk of 
high blood pressure. Sodium is found in many foods, in- 
cluding canned vegetables, frozen dinners, pickles, 
Processed cheeses, table salt, and such snack foods as 
Potato crisps and nuts. One way to reduce sodium in- 
take is to use herbs and other seasonings instead of salt 
in cooking and at the table. Another way is to select 
fresh foods rather than canned or frozen foods, 

Foods that contain a lot of sugar are often high in cal- 
ories and fat but low in minerals, proteins, and vitamins. 
Nutritionists sometimes call them “empty calorie” foods, 
because they may make a person feel full but provide 
few nutrients. In addition, sugar that remains in and 
around the teeth contributes to tooth decay. Foods that 
have a large amount of sugar include sweets, pastries, 
many breakfast cereals, and sweetened canned fruit. In 
place of sugary foods, nutritionists advise people to eat 
foods such as fresh fruit and vegetables. They also rec- 
ommend that people drink unsweetened fruit and vege- 
table juices instead of soft drinks, 


Obesity may result from poor nutrition. Medical personnel 
should be consulted to develop and monitor a weight-loss pro- 
gramme involving both diet and physical exercise. 


Beware of alcohol. Alcoholic beverages supply cal- 
ories, but they provide almost no nutrients. In addition, 
alcohol is a powerful drug, and habitual drinking can 
lead to many health problems. Health experts recom- 
mend that if people choose to drink alcoholic bever- 
ages, they consume only small amounts. They suggest 
that certain people avoid alcoho! altogether: children 
and adolescents, pregnant women, people who are 
about to drive, people taking certain antibiotics, and 
those who are unable to limit their drinking. 

Don't overeat. When a person consumes more calo: 
ries than are needed, the body stores most of the excess 
calories as fat. This can result in obesity. An obese per- 
son has too much body fat for good health. Obesity in- 
creases the risk of such diseases as adult-type diabetes, 
stroke, high blood pressure, gall bladder disease, heart 
disease, and certain cancers. Health problems such as 
osteoarthritis and lower back pain are often worsened 
by the pressure of excess weight. Re, 

A number of techniques can help a person avoid obe 


Recommended daily dietary allowances of some chief nutrients 


Age i: Calories 

Children 1-3 13 1,300 
4-6 20 1,800 

(al 28 2,000 

Males 11-14 45 2,500 
15-18 66 3,000 

19-24 72 2,900 

25-50 79 2,900 

pti 7 2,300 

Females | 11-14 46 2,200 
15-18 55 2,200 

19-24 58 2,200 

25-50 63 ` 2,200 

Sit 65 1,900 


Above recommendations designed for the maintenance 


Vitamins an 
Thia- Ribo- 
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sity. For one thing, be careful not to use food as a re- 
ward or as a way to overcome loneliness or boredom. It 
isalso a good idea to avoid eating snacks that are high 
infat or sugar. Instead, try substituting fruit, fruit juice 
diluted with water, skimmed milk and unsalted crackers, 
nonfat yoghurt, and sparkling water. Another way to 
combat obesity is to be as physically active as possible. 
Most health experts recommend that a person engage 

in physical exercise to help reduce weight. 

Store and cook foods properly to retain their nutri- 
tional value. Many fresh foods should be kept in the re- 
frigerator. They should be washed thoroughly and eaten 
as soon as possible. Frozen foods must be stored ina 
freezer. Foods in cans or jars do not need to be refriger- 
ated until after they have been opened. 

Vegetables should be cooked quickly and in as little 
water as possible so that vitamins are not lost in the 
water. Cooking meats and other animal foods by such 
methods as broiling, stir-frying, braising, or poaching 
results in food that is tasty but free of added fat and 
extra calories. Cooking and reheating by microwave is 
ae and so helps to retain a high nutrient value in 
foods. 

Be cautious about food myths and misinforma- 
tion. Often, ideas about foods become popular, but 
they are not necessarily correct. For example, some peo- 
ple believe that if they take a vitamin pill every day they 
can eat whatever they choose. But, in fact, people who 

rely on vitamin pills may not get the amount of calories, 
minerals, or proteins that they need. Another common, 
but incorrect, idea is that such starchy foods as potatoes 
are fattening. In fact, starches provide fewer calories 
than do such fats as butter or margarine. However, 


Nutritional values of common foods 
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when starches are combined with fats, the combination 
is high in calories. There is no evidence that gelatin 
strengthens fingernails, that fish is a brain food, or that 
celery is a nerve tonic. Eggs with brown shells are not 
more nutritious than white-shelled eggs. The colour de- 
pends on the breed of hen. It is best to use caution and 
common sense when faced with claims about food 
products. 


Nutrition and disease 


An improper or inadequate diet can lead to a number 
of diseases. On the other hand, good nutritional habits 
can help prevent certain diseases. 

Heart disease in its most common form is called cor- 
onary artery disease (CAD). CAD narrows the coronary 
arteries and so reduces the blood supply to the heart. It 
can lead to crippling attacks of chest pain and, eventu- 
ally, to life-threatening heart attacks. High blood pres- 
sure and high levels of blood cholesterol are two of the 
major risk factors for CAD. Each of these risk factors can 
often be lessened by following good practices. 

Many people with mild high blood pressure can re- 
duce it by limiting their intake of salt and calories. Simi- 
larly, many people can lower their blood cholesterol 
level by reducing the amount of fat—particularly satu- 
rated fat—cholesterol, and calories in their diet. They 
can do so by avoiding such foods as butter, cakes, bis- 
cuits, egg yolks, fatty meats, tropical oils, and whole-fat 
dairy products. 

Cancer. Scientists do not know exactly why cancer 
develops. But they have found that heredity, environ- 
ment, and life style all play a role in causing the disease. 
They have also learned that good nutrition can help pre- 
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vent certain kinds of cancer in laboratory animals. Large 
doses of vitamins A and C have been proven to prevent 
some cancers in animals. Many scientists believe that 
certain foods contain substances that may help prevent 
some cancers in people. Such foods include broccoli, 
cabbage, carrots, cauliflower, fruit, spinach, whole-grain 
breads and cereals, and some seafoods. Lessening in- 
take of fats and increasing the intake of fibre may also 
help prevent some cancers from forming. 

Deficiency diseases. Many diseases result from the 
deficiency (lack) of certain nutrients in the diet. When 
the missing nutrient is provided, the disease usually can 
be eliminated. Deficiency diseases are most widespread 
in developing countries, where people often lack access 
to adequate food supplies. The availability of a variety of 
foods all year round, along with vitamin and mineral for- 
tification of many foods, have made deficiency diseases 
less common in most developed countries, 

Protein-energy malnutrition, also called protein- 
calorie malnutrition, occurs when the diet is low in both 
proteins and calories. If the diet is especially low in pro- 
teins, the condition is called kwashiorkor. Signs of 
kwashiorkor include changes in the colour and texture 
of the hair and skin, swelling of the body, and damage 
to the intestines, liver, and pancreas. The disease, which 
is common in some developing countries, usually at- 
tacks children who are suffering from an infectious dis- 
ease. Kwashiorkor is fatal unless the patient is given pro- 
tein along with food providing calories. If the diet is 
especially low in calories, the condition is called maras- 
mus. Marasmus usually attacks infants and young chil- 
dren, and it causes extreme underweight and weakness, 

Vitamin deficiencies. The signs and symptoms of vita- 
min deficiencies vary according to the missing vitamin. 
Vitamin C deficiency, also called scurvy, causes sore 
and bleeding gums, slow repair of wounds, and painful 
joints. Vitamin D deficiency, also called rickets, causes 
an abnormal development of the bones. A deficiency of 
niacin and the amino acid tryptophan, found in protein, 
causes pellagra. The early symptoms of pellagra include 
weakness, lack of appetite, diarrhoea, and indigestion. 

Mineral deficiencies. The most common mineral de- 
ficiency disease is iron-deficiency anaemia, which re- 
sults from a lack of iron. In a person with this disease, 


Food services in schools, nursing homes, and restaurants offer 
career opportunities in the field of nutrition. The nutritionist pic- 
tured above, /eft, directs the preparation of meals. 


the blood does not have enough healthy red blood cells 
and cannot supply the tissues with sufficient oxygen, 
Thus, the person feels weak or tired. Other symptoms 
include dizziness, headaches, rapid heartbeat, and 
shortness of breath. A lack of iodine can cause goitre, a 
disease in which the thyroid gland becomes enlarged, 

Other diseases may result from poor nutritional hab- 
its. For example, the excessive intake of alcohol causes 
some forms of liver disease. Obesity increases the risk 
of gall bladder disease and of diabetes in adults. The 
risk of osteoporosis (loss of bone tissue) is higher for 
women whose intake of calcium and level of physical 
activity are low. To prevent osteoporosis, doctors rec- 
ommend a lifelong combination of regular exercise and 
a diet with adequate calcium. 

Related articles in World Book include: 


Dietary diseases 


Allergy Goitre Pellagra 
Anaemia Kwashiorkor Rickets 
Beriberi Malnutrition Scurvy 
Nutrients 
Albumin Gluten Protein 
Amino acid Iron Starch 
Carbohydrate Lipid Sugar 
Fat Potassium Vitamin 
Other related articles 
Baby (Feeding procedures) Meat 
Biochemistry Metabolism 
Calorie Rice (Food) 
Cholesterol Starvation 
Diet Trace elements 
Digestive system Vegetarianism 
Food Weight control 
Food preservation Wheat (Food for people) 
Health 
Outline 
I. How the body uses food 
. Kinds of nutrients 

A. Water D. Proteins 

B. Carbohydrates E. Minerals 

C Fats F. Vitamins 


Ill. Nutrition guidelines 
A Eat a balanced diet 
B. Include fibre | 
C Limit your intake of saturated fats and cholestero! 
D. Limit your intake of sodium and sugar 
E. Beware of alcohol 
F. Don't overeat ' 
G. Store and cook foods properly r . 
H. Be cautious about fooi myths and misinformation 
IV. Nutrition and disease 
A. Heart disease 
B. Cancer 
C Deficiency diseases 
D. Other diseases 


Questions 


Why is water an essential nutrient? 

How do complete proteins differ from incomplete P ; 
What are some symptoms of iron-deficiency anier 
Why must essential fatty acids be included in the die 
What is kwashiorkor? Marasmus? 

What are the dangers of obesity? 

What are some ways to reduce sodium intake? 

What three main functions do nutrients perform? 
What are some roles of a registered dietitian? 

Why is it important to include fibre in the diet? 


hl. 
Nutritionist. See Nutrition; Food (Food resear® 
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Nutting, Mary Adelaide (1858-1948), was a Canadi- 
an-born leader in the development of professional nurs- 
ing in the United States. She worked to establish profes- 
sional standards in both the education of nurses and the 
ractice of nursing. She developed several training pro- 
grammes that supplemented practical experience ina 
opal with classroom instruction in nursing princi- 

les. 

Nutting was born in Waterloo, Quebec. She received 
anursing certificate from Johns Hopkins Hospital Train- 
ing School for Nurses in 1891. She then served as a head 
nurse at the school until 1894, when she became its 
rincipal. Nutting held this position until 1907. That year, 
when she joined the faculty of Teachers College at Co- 
umbia University, Nutting became the world’s first pro- 
essor of nursing. Nutting headed the Department of 
Nursing and Health at the college from 1910 until she re- 
tired in 1925. 

Nyasa, Lake. See Lake Nyasa. 

Nyasaland. See Malawi. 

Nye, Bill (1850-1896), was a popular American humor- 

ist. He became famous for his clever essays and anec- 

dotes (brief stories) on a variety of subjects ranging from 
the American West to journalism. Nye was also a suc- 
cessful comic lecturer. 

Nye was born in Shirley, Maine. His full name was 
Edgar Wilson Nye. In 1876, Nye moved to Wyoming. He 
first gained national fame as a columnist for the Laramie 
Boomerang, a newspaper he founded in 1881. In 1886, 
Nye moved to New York City and wrote humorous col- 
umns for the New York World newspaper. His books in- 
are Bill Nye’s History of the United States (1894) and 

ill Nye’s History of England (1896). Both were widely 
Popular for their satirical treatment of the past. Nye and 

e American poet James Whitcomb Riley wrote Nye 
and Riley's Railway Guide (1888), a book of poems and 
witty prose sketches. 
lores; Julius Kambarage (1922- _), was presi- 

lent of Tanzania from 1964 until he retired in 1985. Tan- 
zania consists of Tanganyika, a region on the African 
mainland; and Zanzibar, a nearby island group. Tangan- 
oe and Zanzibar were formerly ruled by Great Britain. 

Res led the movement that resulted in Tanganyika's 

i lependence from Britain in 1961. He became the pres- 
ent of Tanganyika in 1962. He also helped unite Tan- 

Eika and Zanzibar to form Tanzania in 1964, and he 

ae alte the new country's president. He was first 

1975, president in 1965 and was reelected in 1970, J 

B and 1980. Although Nyerere retired as presidentin 

, he remained chairman of the only legal political 
party. As chairman, he is 

Still a major influence in 

Tanzania. 

As Tanzania's president, 
Serer became a leading 
spokesman for coopera- 

i n among black African 
ations. He helped unite 
anzania's many ethnic 

groups and adopted poli- 

cies that brought eco- 
fee Progress to the na- 

n. In 1979, Nyerere sent 

anzanian troops to 


Julius K. Nyerere 
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Uganda, after Uganda had invaded Tanzania. The Tanza- 
nian troops helped overthrow the dictatorship of Idi 
Amin Dada in Uganda. 

$ Nyerere was born near what is now Musoma, Tanza- 
nia. He was educated at various schools in what are now 
Tanzania and Uganda, and at the University of Edin- 
burgh in Scotland. 

See also Tanzania (History). 

Nylon is the general term for a group of synthetic 
products. These products are made from chemicals de- 
rived from coal, water, air, petroleum, agricultural by- 
products, and natural gas. Nylon is one of the most im- 
portant chemical discoveries. It is a tough elastic sub- 
stance that can be formed into fibres, bristles, sheets, 
rods, and tubes. It also can be made in powdered form 
for use in moulding operations. 

Nylon fibres and fabrics are noted for their strength, 
ability to be dyed, low shrinkage, silklike appearance, 
and resistance to abrasion, mildew, and insects. They 
are not harmed by most kinds of oil and grease or by 
household cleaning fluids. Nylon fabrics dry rapidly be- 
cause nylon absorbs little water. 

Uses. Nylon is used primarily in fibres and fabrics. 
Nylon was first made into hosiery, which became avail- 
able in 1940. It was the first synthetic fabric thought to 
be superior to natural fabrics. Since then, many uses 
have been found for nylon. Carpets, tyres, upholstery, 
dresses, underwear, swimsuits, lace, and parachutes are 
among the many nylon products. 

Nylon is also important in the plastics industry. Nylon 
plastics are noted for their electrical properties, tough- 
ness, and resistance to chemicals, fire, and wear. They 
are used in such products as electrical equipment, 
gears, tubing, and sporting equipment. Plastic nylon 
body panels have replaced steel on some cars. 

How nylon is made. Most nylon is made from two 
chemical compounds— hexamethylenediamine and 
adipic acid. Both of these compounds contain carbon 
and hydrogen. Manufacturers combine the compounds 
to form hexamethylene-diammonium-adipate, com- 
monly called nylon salt. 

Most nylon factories make the substance by placing a 
solution of nylon salt in a machine called an autoclave. 
The autoclave heats the solution under pressure. The 
water is removed, and the molecules that make up each 

of the compounds combine to form very large mole- 
cules. This process of making large molecules from 
smaller ones is called polymerization (see Polymeriza- 
tion). In some factories, the newly formed nylon comes 
out of the machine as a plastic ribbon, The ribbon is 
cooled, hardened, and cut into chips that are used in 
making a variety of nylon products. See Plastics (How 
plastics are made). } 

Nylon fibres are made by forcing molten nylon 
through tiny holes in a device called a spinneret. In 
some factories, the molten nylon travels to the spinneret 
as soon as the polymerization process is completed. 

and pump the melted 
pinneret. The streams of nylon 
ike the air. Then they 
are wound onto y as 2,520 fil- 
aments are united i 

Nylon fibres are 

Some factories draw ny 


drawn (stretched) after they cool. 
lon after it has been spun into 
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Nylon fabric’s great strength and other properties make it an 
ideal material for the manufacture of parachutes. 


yarn. Others spin and draw the yarn in one operation. 
Drawing involves unwinding the yarn or filaments from 
one spool and winding them onto another. The winding 
rate is four or more times as fast as the unwinding rate. 
The pull between the spools stretches the fibres. Draw- 
ing makes the molecules in each filament fall into paral- 
lel lines. This process gives the fibre strength and elas- 
ticity. After being drawn, the yarn may be twisted a few 
turns per metre as it is wound onto spools. It may also 
be treated to give it a special texture or added bulk. 

The size of nylon yarn is measured in deniers. A den- 
ier is the weight in grams of 9,000 metres of the yarn. 
For example, if 9,000 metres of a nylon yarn weigh 15 
grams, the yarn is called 75-denier yarn. 

History. Wallace H. Carothers, a chemist of the Du 
Pont Company in the United States, was a leader in the 
development of nylon. In the late 1920's, he began to ex- 
periment with polymerization. He used a machine called 
the “molecular still,” which made it possible to make 
longer molecules than had been made before. Caro- 
thers found that many of the fibres made from com- 
pounds that he polymerized could be pulled out to sev- 
eral times their original length after they were cooled. 
This pulling process made the fibres much stronger and 
more elastic. 

But most of the compounds that Carothers had made 
so far melted at a temperature too low to make them 
practical for textiles that must be ironed. Then, in 1935, 
Carothers polymerized hexamethylenediamine and 

adipic acid. The product was called Polyhexamethylene 
adipamide, This material had a melting point of 250° C, 
which is satisfactory for textiles. The new fibre was 
named nylon and was hailed as a great discovery. Later, 
chemists referred to this original kind of nylon as nylon 
66 because both chemicals used in making it had six car- 
bon atoms. 


Before nylon could be produced for the public mar- 
ket, scientists had to find a way to make large amounts 
of hexamethylenediamine and adipic acid. Researchers 
at Du Pont eventually developed a method for making 
these chemicals from petroleum, natural gas, and agri- 
cultural by-products. The production of nylon began in 
1938, and the first products were introduced in 1940, 

Most manufacturers have continued to produce 
nylon 66. However, other types of nylon have also been 
developed. Nylon 6, made from a six-carbon chemical 
called caprolactam, is a major fibre produced in many 
countries. 

Nymph, in entomology. See Larva. 

Nymph was a lovely maiden of mythology who 
guarded the different realms of nature. Oreads watched 
over the hills and mountains, and Nereids over the Med- 
iterranean Sea. The naiads were the nymphs of the riv- 
ers, brooks, and streams. The ocean was protected by 
the Oceanids. The dryads and hamadryads took care of 


the trees and forests. Many of the naiads watched over 
springs that were believed to inspire those who drank 
their waters. The naiads were thought to have powers to 


prophesy and to inspire people. The oreads were also 
known by names that came from the particular moun- 
tains where they lived. 

Nymphs were friendly and kind to mortals. They were 
shy and fled from human beings, but sometimes they l 
took revenge on people who hurt the things under their 
protection. Nymphs are represented with fauns and sa 
tyrs in the forest, or playing around the keels of ships. 
Only oreads and naiads were immortal. 

See also Arethusa; Nix. ; tah 
Nystagmus is an involuntary, rhythmical mover 
the eyes. The eyes may move from side to side, up ani 
down, in a circle, or in a combination of these move: 
ments. The motions may be rapid or slow, and jerga 
smooth. Nystagmus occurs normally, as when a perso 
watches scenery from a moving train. This condita fa 
may also be produced by diseases of the eye, the ear, 
the brain. Some people are born with nystagmus. hy 

A type of nystagmus known as miner's nyse 
caused by darkness, and occurs among miners. vie a 
tional nystagmus occurs only when the patients j 
placed in an abnormal position or level. Sponta 
ocular nystagmus occurs as a result of complete a 
ness or from defective central vision. Vertical nys 
is an up-and-down movement of the eyes. Latent ny! 
mus occurs when one eye is covered. 
Nzinga a Nkuwa( ? -1506) was the divine ru fi 
the Kongo kingdom in west-central Africa. His subj 
believed he was God in human form. a 

After the first Portuguese trading ships came his 
Kongo in 1482, Nzinga a Nkuwa tried to increase 5 
Country's trade with Europe. At his request, Portug: ather 
sent a number of carpenters, farmers, traders, an' 
specialists to Kongo. But the Europeans becar 
interested in developing the slave trade than in 
the Kongolese. 05 

After Christian missionaries came to Moa Ko 
capital, Nzinga a Nkuwa accepted Christianity : a 
the countrys religions. He was baptized in 149 kingo 
took the name John I, or João, the name of the 
Portugal. 

See also Kongo. 
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Ois the 15th letter in the English alphabet. It also ap- 
peared in the alphabet used by the Semites, who once 
lived in Syria and Palestine. They called the letter ayin, 
their word for eye. For a symbol, they used a stylized 
picture of an eye. They probably borrowed it from an 
Egyptian hieroglyphic, or picture letter. The Phoenicians 
borrowed the letter from the Semites. Later, the Greeks 
borrowed it from the Phoenicians. They called it omi- 
cron. See Alphabet. 

Uses. O or o is about the fourth most frequently used 
letter in books, newspapers, and other printed material 
in English. In chemistry, O stands for the element oxy- 
gen. On maps, the letter is the abbreviation for ocean. In 
modern numbering, it represents the cipher, or zero. In 
medieval Roman numerals, O represented the number 


Common forms of the letter O 

Oo &% Oo Oo 
Handwritten letters vary Roman letters have small 
Pa person to person. Manu- finishing strokes called serifs 
hee (printed) letters, /eft, that extend from the main 


strokes. The type face shown 
above is Baskerville. The italic 
form appears on the right. 


ie simple curves and 
n mart lines. Cursive letters, 
‘ght, have flowing lines. 
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11 and O, 11,000. It may also be used as the abbreviation 
for old, octavo (a size of book or method of folding a 
printed sheet), or ohm (a unit used in measuring electri- 
cal resistance). 

Pronunciation. The letter o is a vowel, and has sev- 
eral sounds in English. The main pronunciations are il- 
lustrated in the words November (long o), not (short o), 
and out, which scholars consider a diphthong (combina- 
tion of short o and u sounds). 

Double o also has several sounds in English. When 
pronounced as a single vowel, the double o may have 
the sounds represented in the words blood, food, good, 
and hood. There are a number of words in English in 
which each o is pronounced separately, as in cooperate 


and coordinate. 


Oo Oo 


are also Computer letters have spe- 
See tf eters They cial ms amia aa 
rifs. The type face “read” these letters ei ti 
M aBNe is ealed Futura. cally or by means of w ras 
The italic form of Futura ap- netic ink with ict the 
pears on the right. ters may be printed. 
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Oadby and Wigston (pop. 51,500) is a local govern- as] 
ment district and borough in Leicestershire, England, 
containing the former urban districts of Oadby and Wig- 
ston. It lies southeast of Leicester, where some residents 
work. Local industries produce footwear, hosiery, plas- 
tics, electrical and engineering goods, printing, and 
processed foods, 

Oahu. See Hawaii (Land). 

Oak is any of a large variety of trees or shrubs that bear 
acorns. There are more than 600 species of oaks. Nearly 
all of them grow naturally in the Northern Hemisphere 
only. Many trees, especially in Australia, are called “oak” 
but are unrelated to the oak family. 

Oaks vary widely in size and in the way they grow. 
Some oaks never become taller than small shrubs. Oth- 
ers reach heights of more than 30 metres. Many oaks 
that grow in warm climates do not lose their leaves in 
the autumn. They are called evergreens. But most oaks 
found in regions with cold winters are deciduous—that 
is, they shed their leaves each autumn. The leaves of 
many deciduous oaks turn beautiful colours, such as 
deep red or golden brown, in early autumn. 

In the spring, oaks produce small, yellowish-green 
flowers. The male flowers, which form in dangling clus- 
ters called catkins, produce large amounts of pollen. 
The wind carries the pollen to the female flowers and 
fertilizes them, Once fertilized, a female flower will be- 
come an acorn, The acorn is the fruit of the oak. Acorns 
vary in length from less than 13 millimetres to more than 
50 millimetres. 

Oaks grow slowly, and usually do not bear acorns 
until they are about 20 years old. But these trees live a 
long time. Most oaks live for 200 to 400 years. 


The scarlet oak of North America is one of the most attractive 
of the American oaks. Its leaves turn a brilliant red in the au: 
tumn. The scarlet oak is a popular shade and ornamental tree. 


Uses for oaks 


Oaks are an important source of timber. Oak wood B 
heavy, hard, and strong, and it has a beautiful grain. 
Manufacturers use it for furniture, barrels, boats, an i 
railway sleepers. Many of the once extensive oak be 
of Europe and North America were destroyed long Be 
to provide timber for boat building and house const 
tion. Cork comes from the bark of some oak species 
(kinds). Acorns are an important source of food for w 
life. In some countries, such as Spain, pigs and poulttY 
are fed on acorns. ; 

Several kinds of oak are used to provide tannin p 
curing leather, and for making blue-black ink. Tantin in 
found in the bark of oak trees but is also concentrate 
galls (small knoblike structures), which appear on 3 ak 
oak leaves. These galls, which are commonly calle š 
apples’, contain the larvae of tiny gall wasps and t ol 
plant tissues within them have high concentrations 
tannin. 


Kinds of oaks 
rth 


About half of all oak species are native to No! North 
America. The white oak is one of the commoner 


d timber 


The common oak of Europe is also known as pedunculate oak 
or English oak. The tree above shows the rounded crown of ma- 
ture specimens. 


American species. It is widely used for fuel an p 
and its wood makes fine furniture. The northern 
is another American timber tree. 


Several of the North American oaks are grown as or- 
namental trees in other regions. The leaves of the scarlet 
oak and pin oak turn bright scarlet in the autumn. The 
northern pin oak has rich crimson autumn leaves. 

In northern and central Europe, two oak species are 
common in mixed deciduous forests. These are the pe- 
dunculate, and the similar sessile, or durmast, oak. Both 
are fine tall trees, with spreading crowns and lobed 
leaves. They can be identified by the way their acorns 
grow. The acorns of the pedunculate oak grow on long 
stalks, whereas those of the sessile oak are attached di- 
rectly to the twigs. Both trees can grow to more than 35 
metres tall and some are known to have lived for more 
than 800 years. 

The white, or downy oak, can be found in southern 
and eastern Europe. This species often forms scrub in 
wine-growing regions, such as mountain foothills in the 
Mediterranean area, Two other oaks found in southern 
and southeast Europe are the deciduous Turkey oak and 
Italian oak. The Pyrenean oak is found in the moister 
parts of southern and western Europe. 

Evergreens are the most dominant oaks in countries 
with mild winters and warm or hot summers. They have 
small, leathery leaves, sometimes with sharp hollylike 
spines to deter grazing animals. Evergreen oaks are 
often called /ive oaks because they do not have a leaf- 
less, dead appearance during the winter. In the Mediter- 
ranean region the most important evergreen oaks are 
the holm oak and the cork oak. Holm oak once covered 
much of the lowland in this region but the dark, shady 
forests have nearly all been cleared to give a low scrub, 
known as maquis. Holm oak is commonly cultivated in 
parks and gardens for its beautiful grey-green glossy fo- 
liage and it grows particularly well in mild coastal areas. 
Cork oak is found mostly in Spain, Portugal, and North 
ace In Portugal and parts of Spain, itis grown and 
ee in plantations and its bark provides cork (see 
ee Mature trees are stripped of their bark every 8 to 
4 years and gradually grow a new layer. The kermes 

ak is commonly found in maquis both in the west and 


Th 

cause ro inculate oak is named be- 

or fe 's acorns grow on long stalks 

aia Uncles, It is native to Britain 
Northern Europe. 


The holm oak has glossy green 
leaves. It is native to sout 
and is planted as an orname! 
in other parts of the world. 
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east Mediterranean. It has small, spiny leaves and is the 
host for a scale insect which has been harvested since 
medieval times to provide the bright red dye, cochineal. 

Several oak species grow in the forests of central and 
eastern Asia. They include the /apanese or Mongolian 
oak, an important timber tree. It grows in Japan and also 
in the far east of the Soviet Union. 

Life of European oakwoods. In oakwoods, there 
are many other species of trees and shrubs. For exam- 
ple, oakwoods of Europe have understorey shrubs such 
as hawthorn, hazel, and holly, and a rich field layer of 
flowering plants. These oakwoods are the original vege- 
tation of much of central and western Europe, and have 
an extremely rich animal life. Over five hundred species 
of insects live in these oakwoods, including many leaf- 
eating (defoliating) caterpillars of small moths and large 
butterflies such as the purple emperor. The many bee- 
tles include chafers and large stag beetles. Insects pro- 
duce a large number of different types and sizes of galls 
on oak leaves and other parts of an oak tree. Most galls 
are caused by small gall wasps which lay their eggs in 
them. Marble galls are hard, round marble-sized and at- 
tached to oak twigs. Oak apples (also found on twigs) 
are larger than marble galls and are soft and spongy. 
Spangle galls are tiny reddish domes on the back of 
leaves. Currant galls hang like redcurrants from male 
oak catkins, Birds found predominantly in European oak- 
woods include the greater-spotted woodpecker, nut- 
hatch, pied flycatcher, and tawny owl. Jays and squirrels 
feed on acorns, and the dormouse is a typical small 
mammal of the oakwood understorey. 

The dwarf oak forests of western United States make 
up a shrubby woodland called chaparral (see Chapar- 
ral), Here, gambel oak is the dominant species with a 
matted undergrowth of shrubs, The acorns of the gam- 
bel oak provide food for mule deer, pack rats, chip- 
munks, squirrels, scrub jays, and wild turkeys. 

Scientific classification. Oaks belong to the beech family, 
Fagaceae, and make up the genus Quercus. The white oak is 
Quercus alba; the northern red oak is Q. rubra; scarlet oak, 


‘The northern red oak is native to 


the eastern United States and Canada. 
Like many American oaks, it has 
pointed leaves. 


hern Europe 
ntal tree 
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A European jay feasts on a heavy crop of acorns. Acorns pro- 
vide food for many species of birds and mammals. 


Q. coccinea; pin oak, Q. palustris; northern pin oak, Q. ellipsoi- 
dalis; live oak, Q. virginiana; pedunculate oak, Q. robur; sessile 
oak, Q. petraea; white oak, Q. pubescens; Turkey oak, Q. cerris; 
Italian oak, Q. frainetto; Pyrenean oak, Q. pyrenaica; holm oak, 2 
ilex; cork oak, Q. suber; kermes oak, Q. coccifera; japanese 
(Mongolian) oak, Q. mongolica, and gambel oak, Q. gambelii. 


See also Acorn; Live oak; Tree (Familiar broadleaf 
and needleleaf trees [pictures]). 
Oak Apple Day, by an Act of Parliament of 1664, was 
celebrated on May 29, the birthday of King Charles II. It 
was a day of thanksgiving for the king's restoration to 
the English throne, Oak trees and oak apples were asso- 
ciated with Charles because he hid in an oak tree to es- 
cape Cromwell's troops after the Battle of Worcester. 
Oak Apple Day is still celebrated in a few places. 
Oak Ridge National Laboratory, in Oak Ridge, 
Tennessee, is one of the largest energy research and de- 
velopment centres in the United States. Work at the lab- 
oratory focuses primarily on nuclear energy technology. 
Oak Ridge researchers conduct experiments with nu- 
clear fission and nuclear fusion. The laboratory is also 
the major source in the United States for radioactive and 
stable isotopes used in medicine, industry, and re- 
search. 

Programmes at Oak Ridge deal with other fields of 
study in addition to nuclear energy technology. They in- 
clude research in high-energy physics, metallurgical 
and solid-state physics, biology, and energy conserva- 
tion. Scientists at the laboratory also work to develop 
more efficient methods of using coal and other non- 
nuclear sources of energy. In addition, scientists study 
how the use of various forms of energy affects the envi- 
ronment and human health. 


Oak Ridge National Laboratory was established in 

1943 as part of the World War I! Manhattan Project to 
build the atomic bomb. The laboratory built and oper- 
ated the graphite reactor. This device was the worlds 
first nuclear reactor, and it produced an explosive mate, 
rial used in developing the atomic bomb. Today, Martin 
Marietta Energy Systems, Incorporated, operates the 
laboratory under contract with the U.S. Department of 
Energy. Oak Ridge National Laboratory employs about 
5,000 workers. 
Oakland, California, U.S.A. (pop. 372,242), is one of the 
busiest shipping centres in the state. Oakland lies onthe 
eastern shore of the San Francisco Bay. The city lies 48 
kilometres across the bay from San Francisco, 

Oakland was founded after the discovery of gold in 
California in 1848. The east bay area lay so near San 
Francisco, the centre of the gold rush, that many pros- 
pectors extended their search there. Oakland was 
named after the oak trees that grew on its hills. 

Oakland covers about 210 square kilometres. The 
Oakland metropolitan area covers 4,206 square kilome- 
tres. Lake Merritt lies in the heart of Oakland. Jack Lon: 
don Square includes the bay waterfront that was visited 
frequently by the author after whom it was named. 

Oakland is one of the world’s busiest ports for con- 
tainer ships. The city ranks as an important commercial 
centre. About 25 per cent of workers in Oakland are em- 
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Annie Oakley became famous as one of the world's 
rate shots with pistol, rifle, and shotgun. 
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Irrigation ditches filled with wate: 
r from deep wells or underground springs sul ort date palms 
and other crops grown on oases, such as this one in western Anica, ae 


ployed in wholesale and retail trade, more than in any 
other economic activity. 
Costanoan Indians lived in what is now the Oakland 
oa before white settlers. Oakland's population grew 
H onl reached the city from the East in 1869, The 
ke i sy rae Transit system (BART), with headquar- 
ae : land, began operating in 1972. A BART train 
San Fay ler San Francisco Bay, between Oakland and 
the Ci Sane opened in 1974. A renewal project called 
sen enter was begun in the 1970s. This project in- 
Otlets ei euretruesion of office buildings and retail 
buildin and a new park. The park is to include historic 
Ginter eee from other parts of the city. The City 
early Asad, was scheduled for completion in the 
ang , Annie (1860-1926), was a famous American 
Bill tala with a rifle) who starred in Buffalo 
sisted b is show for over 16 years. She was as- 
Was to $ er husband, Frank Butler, and part of her act 
his Rants a coin out of his hand or a cigarette out of 
into the air Oakley also could hit a playing card thrown 
Anni D over 25 metres away from her. 
County, O akley was born Phoebe Ann Moses in Darke 
helped ‘ hio. She learned to shoot at the age of 8 and 
Giana coer her family by killing game for a hotel in 
eal i. At the age of 15, she defeated Butler, a pro- 
In eh in exhibition shooting in Cincinnati. 
Annie O. Ha married, She then adopted the stage name 
Oakley ley and took part in shooting exhibitions. 
‘Little S y was only 150 centimetres tall. She was called 
ting Bai Shot’ by the famous Sioux Indian chief Sit- 
me Bull. who toured briefly with Buffalo Bills wild 
Rieke: Oakley joined the show in 1885, and Butler 
accident er manager. In 1901, she was injured in a train 
atrical and resigned from the show. She joined a the- 
Durin a and starred in The Western Girl (1902). 
tions orld War | (1914-1918), she gave shooting exhi- 
i and instruction to American soldiers. 
(1946), papular musical comedy Annie Get Your Gun | 
is loos l ich features songs by composer Irving Berlin, 
ely based on Oakley's life. It portrays her as an 


outspoken tomboy. But she was a quiet, simple person 
who did needlepoint in her spare time. 

Oakum is loose fibre obtained by untwisting and pick- 
ing at old, tarred hemp ropes. The fibre is used mainly 
to caulk, or stuff, the seams of wooden ships to make 
them watertight. Plumbers use oakum for packing joints 
in waste pipes. White oakum, made from clean rope, 
was formerly used for medical purposes, such as dress- 


ings for wounds. 

Oar. See Rowing. 

Oarfish is a large fish that lives in all oceans. Itis also 
known as king-of-the-herrings. It sometimes reaches a 
length of 11 metres. Along, bright red fin runs the 
length of the carfish’s silvery body. The oarfish swims 
with a snakelike, undulating motion. 

Scientific classification. The oarfish is in tl 
cidae. It is Regalecus glesne. 

See also Fish (picture: Fish of the deep ocean). 
Oasis is a fertile area with vegetation in a desert where 
underground water comes close enough to the surface 
for wells and springs to exist. Water that occurs at an 


the family Regale- 


ated oasis in southern California, above, 


On an artificially cre: 
je h n for their seed oil. 


jojoba plants are grow! 
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gasis originally fell as rain or snow in distant mountains 
or hills. After seeping into the ground, the water slowly 
filters through the underground rocks toward low 
places in the desert. It then reappears at the surface to 
form springs or is shallow enough to be found in wells. 
Areas with vegetation along permanent streams in de- 
serts are sometimes also called oases. 

Soil in desert regions is generally fertile but lacks the 
moisture to encourage plant growth. Because oases 
have water, almost all of them are areas of farming and 
settlement. Some oases are small and can support only a 
few people, but others are large enough to support mil- 
lions of people. 

See also Africa (picture: Deserts); Desert; Merv; Sa- 
hara. 

Oates, Joyce Carol (1938- _), is an American au- 
thor. She gives most of her novels and short stories a 
nightmarish quality by emphasizing sex and violence. 
However, her real subjects are society and the insanity it 
generates. Oates has written more than 30 books. Some 
critics have argued that she would profit from polishing 
her fiction, but most agree that her imaginative pictures 
of modern society are accurate. 

Oates dramatized the relationship between American 
society and its people in A Garden of Earthly Delights 
(1967). This novel shows how she believes society treats 
the poor. Them (1969) portrays the violent lives of a poor 
family in Detroit. Unholy Loves (1979) is a comic novel 
set on an American college campus. A Bloodsmoor Ro- 
mance (1982) satirizes the popular romantic novels of 
the 1800s, 

Many of Oates's characters are mentally ill. For exam- 
ple, in Expensive People (1968), a teenager who has diffi- 
culty distinguishing reality from fantasy confesses to the 
murder of his mother, Yet this character may not have 
committed the crime. The hero of Wonderland (1971) 
and the heroine of Do With Me What You Will (1973) 
have mentally ill fathers. 

Oates's stories have been collected in By the North 
Gate (1963), The Wheel of Love (1970), Last Days (1984), 
and Raven’s Wing (1986). She has also written scholarly 
essays, plays, and poetry. Oates was born in Lockport, 
New York. 

Oates, Lawrence Edward Grace (1880-1912), was a 
British army officer and a member of the British expedi- 
tion to Antarctica led by Captain Robert Falcon Scott. He 
joined the expedition in 1910 and in 1912 was a member 
of the sledging party that reached the South Pole. On 
the return journey, he was frostbitten and had difficulty 
in keeping up with the others. In an act of heroic self- 
sacrifice, Oates walked to his death in a raging blizzard. 
As he left the tent, he said: "| am going outside; | may be 
some time. 

Oates was born in London. He joined the army and 
served in South Africa, Egypt, and India. 

Oates, Titus (1649-1705), was an English Protestant ex- 
tremist who, in 1678, made up the story of a plan by 
Roman Catholics to assassinate King Charles II and de- 
stroy Protestantism. Oates claimed knowledge of a con- 
spiracy he called the Popish Plot, hatched, he said, by 
Jesuit priests. Oates became a hero for revealing sucha 
plot, and many Catholics were arrested and some exe- 
cuted. But, in 1685, he was charged with perjury, and 
was fined and imprisoned. William III released Oates in 


1689 and gave him a pension. Oates was born in Oak- 
ham, England, in the present-day county of Leicester- 
shire. 

Oatmeal is a food product prepared from oats, It is 
commonly eaten as a cooked breakfast cereal, called 
porridge. Oatmeal is made by removing the outer husk 
of the oat kernel. The groats, or inner portion of the ker- 
nel, is scoured to remove some of the outer skin. Thenit 
is partially cooked by steaming, and rolled to form 
flakes. Quick-cooking oatmeal is obtained when groats 
are cut into smaller particles before being rolled into 
flakes. 


# Protein 16.1% 


err — Water 7.3% 


Fat 7.2% 


N Ash19% 
Carbohydrates 67.5%“ 
u 5 


The food value of oatmeal makes it a nourishing breakfast ce- 
real. One cup of oatmeal has about 130 calories. 


Oatmeal is a good source of B vitamins and iron. One 
cup (240 grams) of oatmeal porridge contains about 23 
grams of carbohydrates, 5 grams of protein, and 2 
grams of fat. One cup is made up of about 85 per cent 
water and has 130 calories. 

Oats are an important grain crop. Farmers grow the 
mainly to feed livestock, but oats also provide nouris 
ing food for many people. The seeds of oat plants are 


has many 
seeds fach 


Oat plants have heads called panicles. Each panicle 
flower clusters called spikelets, which contain the 
seed is enclosed by a hull. 


processed and used in such foods as oatmeal, oatcakes, 
biscuits, and ready-to-eat breakfast cereals. r 

Oats are a cereal grain and belong to the same famil 
of plants as wheat, rice, maize, and barley. Oats have a y 
higher food value than any other cereal grain. They are 
rich in starch and high-quality protein, and they provide 
agood source of Vitamin B,, also called thiamine. 

In many developed countries, a large proportion of 
the oats grown is used as feed for livestock. Oats are the 
best grain to feed horses. Many farmers use the straw 
from oats as bedding for their livestock. 

Prior to its breakup, the Soviet Union produced more 
oats than any other country. The United States was the 
second largest producer. About 50 million metric tons 
of oats are grown annually. 

The oat plant has a stem that grows from about 60 to 
120 centimetres high. The stem ends in a head called a 
panicle, which consists of many small branches. Each 
branch ends in a single spikelet (flower cluster). The ma- 
jority of oat plants have from 40 to 50 spikelets. Most 
spikelets contain two seeds, each enclosed by a husk 
called the Aull. The hull must be removed before the 


Planti 
gran AE Many farmers plant oats with a machine called a 
|, Planting times vary from country to country. 


Harvi 
Cuts fiat oats, a farmer may use a combine. This machine 
the stalks and separates the grain from them. 
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Leading oat-producing countries 


Tons of oats produced in a year 
Soviet Union’ @@ 


16,972,000 metric tons 
United States e@000 
4,029,000 metric tons 
Canada cooo: 
3,349,000 metric tons 
Poland oos 
s 2,176,000 metric tons 
West ee 
Germanyt 1,703,000 metric tons 
Sweden oe 
1,466,000 metric tons 
Finland oe 
1,321,000 metric tons 
France oe 
991,000 metric tons 
Argentina « 
653,000 metric tons 
China « 
600,000 metric tons 


“Soviet Union figure is for period prior to the countrys breakup, 
tGermany figure is for period before reunification. 


Figures are fora three-year average, 1968-1990. 
Source: FAO Production Teavbook, 1990 Food and Agriculture Organization of the United Na: 


tions. 


seeds can be processed into oatmeal or other food 
products. The oat seed, called a groat, is usually the 
same colour as the hull. Different varieties may be white, 
yellow, red, grey, or black, Cultivated oats include com- 
mon oats, red oats, side oats, and hull-less oats. 
Growing oats. Oats can be grown in a variety of cli- 
mates and soils, But they grow especially well in areas 
that have a cool, moist climate and fertile soil. Farmers 
may add fertilizer to poor soil to increase the yield. 
Farmers grow two types of oats, spring oats and win- 
ter oats. Spring oats are planted in early spring and har- 
vested in summer, The date of planting and harvesting 
depends on the climate of the area. Winter oats are 
planted in the autumn and harvested the next summer, 
They start growing before the weather turns cold. 
Growth stops in the winter and begins again in spring: 
Winter oats are not as hardy as other winter grains, and 
so they are grown chiefly in areas with mild winters. 
Oats are planted either by simply scattering the seeds 
over the field or by sowing the seeds with a grain drill. 
This machine drops the seeds into furrows and covers 


them with soil. 


Harvesting oats. Oats are harvested after the plants 


become dry and yellow and the seeds harden. The grain 
should not contain more than 12 to 14 per cent moisture 
when harvested. Farmers can take samples of the seed 
to be tested for moisture content. 

Some oats are grown for hay or silage: Silage consists 
of chopped plant stalks, which are stored in a silo and 
used to feed livestock during the winter. Oats grown for 
hay or silage are harvested while the plants are still 


green and the seeds are soft. . 
Most farmers harvest oats with a combine, a machine 
which cuts the stalks and separates the grain from the 

chaff (stiff, strawlike bits surrounding the grain). 
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Diseases and insect pests. Various diseases some- 
times attack the oat plant and sharply reduce the yield. 
These diseases include smuts, rusts, septoria, and bar- 
ley yellow dwarf. Oat crops can also be damaged by 
such insects as aphids, army worms, cutworms, cereal 
leaf beetles, and grasshoppers. Aphids are especially 
troublesome because they spread the barley yellow 
dwarf disease. 

Some farmers use chemical sprays to control dis- 
eases and insects. But the best protection comes from 
planting resistant varieties of oats. Researchers continu- 
ally develop new varieties that are more resistant to dis- 
eases and insects. The new varieties also produce 
higher yields and better grain. See Smut; Rust; Aphid; 
Cutworm. 

Scientific classification. Oats belong to the grass family, 
Gramineae, and to the genus Avena. Common oats belong to 
the species A. sativa. 

See also Grain; Oatmeal; Furfural. 

Oaxaca, officially Oaxaca de Juárez (pop. 157,284), is 
the capital of Oaxaca, a state in southern Mexico, It 
stands in a rich mining, farming, and forest region (see 
Mexico [political map)). Oaxaca has won fame for handi- 
crafts, The ruins of two ancient Indian cities, Mitla and 
Monte Alban, lie near Oaxaca. Some historians believe 
the Aztec founded Oaxaca in 1486. But the Zapotec and 
the Mixtec Indians had lived in the area since the time of 
the early Christians. The people of colonial Oaxaca pro- 
duced impressive architecture. 

Ob River, is one of the chief rivers of Russia in Asia. It 
rises in the Altai Mountains of western Siberia and flows 
northwestward for 3,650 kilometres before it empties 
into the Arctic Ocean through the Gulf of Ob (Obskaya 
Guba). The river drains 2,914,250 square kilometres. 

The navigable waterways of the Ob and its tributaries 
total about 30,600 kilometres. The lower part of the river 
is 3 to 6 kilometres wide, while the estuary averages 80 
kilometres in width. It is blocked with ice from October 
to June. In summer, the Ob River is an important water 
route for shipping grain, dairy products, livestock, wool, 


and meat. Most of this moves to the railways for ship- 
ment to the western part of Russia, but some is exported 
by way of the Arctic Ocean. 

Obadiah, Book of, is a book of the Hebrew Bible, or 
Old Testament, named after an Israelite prophet. The 
book is the shortest in the Bible, consisting of 21 verses, 
It was probably composed after the destruction of Jeru- 
salem in 587 or 586 B.C. Its three sections deal with the 
destruction of Edom (verses 1-9), the misdeeds of Edom 
against Israel (10-14), and the restoration of Israel at the 
expense of other nations (15-21). Verses 1-9 closely par- 
allel the Book of Jeremiah (49:7-21), but Obadiah appears 
to preserve the original form of this prophecy. The au- 
thor's familiarity with prophetic themes, such as "The 
Day of the Lord” (15-21), places him in the mainstream of 
late Biblical prophecy. 

See also Bible (The Old Testament). 

Obelisk is a great, upright, four-sided stone pillar. The 
sides slope slightly so that the top is smaller than the 
base. The top is shaped like a pyramid and ends ina 
point. 

Ancient Egyptians erected huge obelisks that were 
cut from single blocks of granite. Most obelisks had in- 
scriptions in Aieroglyphics (picture writing). They were 
often erected in pairs at entrances to temples. Two obe- 
lisks, now known as Cleopatra's Needles, were originally 
at Heliopolis, Egypt. In the 1800's, one was taken to New 
York City, and the other to London (see Cleopatra's Nee- 
dies). An obelisk from the temple of Luxor, Egypt, is now 
in Paris’ Place de la Concorde. 

Obelisks were cut right at the quarry. The ancient 
Egyptians first made a horizontal, three-sided form by 
cutting deep trenches all around the form. Then they 
split away the fourth side either by inserting copper or 
wooden wedges, or by pounding through the under- 
side with balls of diorite, a hard rock. Finally they pol 
ished the obelisk. Still unexplained is exactly how they 
raised the huge stone pillar to an upright position at its 
final site. 

See also Paris (picture: The Place de la Concorde). 


Oats, healthy and diseased 
The oats on the right have 
been attacked by powdery, 
mildew fungus. The oats 0 H 
the left have had genetic m 
terial introduced from Wt 
oats, making them res! 
fungus attack. 


Oberammergau (pop. 4,664) is a Bavarian village 72 
kilometres southwest of Munich in southern Germany 
(see Germany [political map). It is famous for its per- 
formances of the Passion Play, which normally take 
place every 10 years. This pageant, which attracts thou- 
sands of tourists, portrays the suffering and death of 
Jesus. Residents perform all the parts. The play was first 
performed in 1634 (see Passion Play). 

Oberammergau lies in a valley at the foothills of the 
Bavarian Alps. Bible scenes cover the outside walls of 
many of the village's buildings. Some of these painted 
scenes date back to the 1600's. Many people of Oberam- 
perau produce fine wood carvings. Much of the vil- 
age's income comes from the tourist trade and the sale 
of carvings. 
ergs Hermann. See Space travel (Early develop- 
posed See Weight control. 
tines ve case. See Case (Pronouns). 
oe isthe smallest and highest-pitched of the double- 
Gee The name comes from two French 
The a aut, meaning high, and bois, meaning wood. 
i noe is about 53 centimetres long. It was developed 
Ho 600s, probably by two French musicians, Jean 

pate and André Philidor. 
ihe range of the oboe is almost three octaves. The 
iets made by means of a small double reed. The 
blow E hard to play because so little air is needed to 
malh eai player must breathe more slowly than nor- 
tod y. Early oboes produced a loud, harsh tone, but 

p oboes have a smooth and beautiful sound. 

n i oboe is important in symphony orchestras, con- 
i and small ensembles. Composers who 

i ‘Soe for the oboe include Beethoven, Handel, 

hae lozart. The cor anglais, or English horn, is an alto 

s , a fifth lower in pitch than the oboe. 

ee also English horn. 
dent at Apollo Milton (1926- _), served as presi | 
1985, Ob; ganda from 1966 until 1971 and from 1980 until 
1958, 5 ote was born in the Lango district of Uganda. In 
us f was elected to the Ugandan legislature. In 1960, 
They ecame leader of the Uganda People’s Congress, 
poa party he had helped create. Held 
962 a, then a British protectorate, to independence in 
. He then served as the first prime minister of the 


Obote, Apollo Milton 379 


Oberammergau residents 
perform the town’s famous 
Passion Play, which portrays 
the suffering and death of 
Jesus, The play was first 
staged in 1634 and is normally 
presented every 10 years. 


nation. In 1966, Obote seized full control of the govern- 
ment and declared himself president. The people 
elected him president in 1967. 

As president, Obote abolished the country’s separate 
local kingdoms and ruled with absolute power. He put 
industry under government control. A military revolt 
overthrew Obote in 1971, and he went into exile. Idi 
Amin Dada, who led the revolt, then ruled Uganda until 
1979, when he was overthrown. In 1980, Obote returned 
to Uganda and was elected president again. But tensions 
arose between the Langi tribe, to which Obote be- 


longed, and the ‘Acholi, who formed the tribal majority 
in Uganda's national army. Asa result of this, military 
leaders again overthrew Obote in 1985, and he was 
forced into exile for a second time. 

See also Uganda (History). 


The oboe is a high- 
pitched woodwind instru- 
ment. It is played by blow- 

ing into the mouthpiece to 

set the reeds vibrating and 
opening and closing the finger 
holes with the fingers. 
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Obregón, Alvaro (1880-1928), a Mexican soldier, 
statesman, and rancher, succeeded Venustiano Carranza 
as president of Mexico, in 1920 (see Carranza, Venus- 
tiano). Obregón was one of the most capable leaders of 
the Mexican Revolution. He was reelected president in 
1928 but was assassinated before he could take office. 

In 1912, during a revolution against the government 
of President Francisco Madero, Obregón raised a force 
of Sonora Indians and went to Madero’s aid. In 1913, 
Victoriano Huerta murdered Madero and seized the 
presidency. Obregon joined Venustiano Carranza 
against Huerta. In 1914 and 1915, Obregón supported 
Carranza against Pancho Villa (see Villa, Pancho [with 
picturel). In his battles with Villa, Obregon used barbed- 
wire entanglements, machine-gun nests, and trench 
warfare for the first time in Mexico. He was born in the 
Alamos district of Sonora. 

See also Mexico (Economic and social changes). 
O'Brien, Conor Cruise (1917- _), an Irish diplomat 
and writer, became a member of Seanad Eireann in 1977 
but resigned his seat in June 1979. He had been a Labour 
member of Dail Eireann from 1969 to 1977, and served 
as Minister of Posts and Telegraphs from 1973 to 1977. 

OBrien was educated at Trinity College, Dublin. He 
served in the Department for External Affairs and, in 
1961, was the representative of the United Nations Sec- 
retary General in Katanga, in what is now Zaire. In 1962, 
he published To Katanga and Back. \n 1977, after losing 
his seat in the Dail and resigning from the Irish parlia- 
mentary Labour Party, he became editor of The Ob- 
server. He retained this post till 1981. 

O'Brien, Edna (1932- _), an Irish novelist, estab- 
lished her reputation with her first novel, The Country 
Girls, published in 1961. Her other works include The 
Lonely Girl (1962), Girls in Their Married Bliss (1963), and 
The Love Object (1968). She has also written several 
short stories, television plays, and film scripts. 

O'Brien was born at Tuamgraney in County Clare, Ire- 
land. She moved to England in 1958, 

O'Brien, Flann (1912-1966) was a pen name of the 
Irish writer Brian O Nuallain. He established his reputa- 
tion with his first novel, At Swim Two Birds (1939), a fan- 
tasy following the adventures of human and fairy charac- 
ters in Ireland, He also wrote The Hard Life (1961), The 


Dalkey Archives (1965), and a play, Faustus Kelly (1943), 
Under the pen name Myles na gCopaleen, he wrote sa- 
tirical columns for the /rish Times. He was born in Stra- 
bane, in Ulster, and worked as a civil servant. 
O'Brien, William Smith (1803-1864), represented 
Ireland in the British House of Commons. In 1848, he or- 
ganized an unsuccessful rebellion. He was sentenced to 
transportation for life to Van Diemen’s Land (now Tas- 
mania). From Maria Island, he made an unsuccessful at- 
tempt to escape on an American whaler. Later, he was 
transferred to Port Arthur and was allowed his own cot 
tage. He settled at New Norfolk. Later, he moved to 
Avoca, where he acted as a tutor. In 1854, he was 
granted a conditional pardon and returned to Europe, 
Obscenity and pornography are terms used to 
designate written, recorded, or pictorial material—in- 
cluding films—that many people consider indecent and 
thus find offensive. The term obscenity can also referto 
language or to behaviour believed to corrupt public 
morals, The term pornography refers chiefly to printed 
or sexually explicit pictorial material intended primarily 
to cause sexual stimulation. Some people use the term 
to refer to printed or pictorial material that glorifies vio- 
lence against women or degrades women. In many 
cases, however, the terms obscenity and pornography 
are used interchangeably. 

Many nations have antiobscenity laws. In some coun: 
tries such as Ireland and Italy, these laws are strictly en- 
forced. In Canada, antiobscenity groups have fought for 
years for stricter laws and stricter enforcement. Many 
members of these groups seek recognition of the harm 
resulting from materials that endorse sexual violence 
against women. But some nations have repealed their 
obscenity laws or are considering doing so. In the late 
1960s, for example, Denmark dropped all legal barriers 
against pornography for adults. 

See also Censorship. 

Observatory is a building or an institution where as- 
tronomers study the sun, planets, stars, and other ob: 
jects in the universe. These scientists examine the nra 
ous forms of radiation (energy) in space, including light 
radio waves, and X rays. Astronomers also study no 
atoms behave in the vast spaces among the stars an } 
the high temperatures of the stars themselves. 


made up of several tele- 
scopes linked so ti 
the same object at th 
time. The signals from oa 
telescope are processe! ‘inl 
combined to produce aa 
image much more dm 
than that produced by E Ae 
the most powerful 

scope. 
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The Kitt Pi i 

i Dein eae ren T e tea abog, sands on shah mountain near Tucson, Arizona. 
ay g 's and free of polluted air and violent at ic di - 

ances, provides astronomers with excellent Suseriing conditions. se oa 


Aleta two chief kinds of observatories. Optical 
ight oes have optical telescopes for the study of 
a 2 observatories have radio telescopes for the 
PS ia io waves. Optical telescopes use such de- 
ie eee and mirrors to form magnified images of 
iin em Most radio telescopes use large anten- 
ike fae ik radio waves from space. Observatories 
a rane instruments as cameras and electronic 
dinle record information gathered by optical and 
esc enopes In most cases, computers guide the 
E and analyse the data they collect. 

find ones build observatories in places that have 

Hise Re conditions, free of such difficulties as 

luted ate a pelea atmospheric disturbances, pol- 

and a hee right lights. Most optical observatories 

Ean Man g a aoa where the sky is almost always 

moian radio observatories are in valleys, where the 

tities and pore them from radio interference from 
Most T er highly populated areas. 

eh ae are operated by universities and 

omy. The peaches and advanced students of astron- 

añid so Kee e premey expensive to build and operate, 
port man ne governments or wealthy individuals sup- 
Optic i them. 

hana öbservatornies, The telescope in an optical 

ters. The z stands under a large dome that has shut- 

from the w is and the shutters protect the telescope 
telescope eather. Motors and precision gears keep the 
fotates, is ab in the desired direction as the earth 
escanar aene use two principal kinds of optical 
scopes. Refl reflecting telescopes and refracting tele- 
setof such ecting telescopes use a curved mirror ora 
scopes mirrors to focus light, and refracting tele- 

ò naa a system of lenses. 

w ieee bee observatories use reflecting telescopes, 
he Hale Se made larger than refracting telescopes. 
ego, anoe at the Palomar Observatory near San 
largest safle U.S.A, ranks as one of the world’s 

centim, cting telescopes. Its mirror measures 510 

Ref etres in diameter. 
acting telescopes need large lenses of high qual- 


ity. Such lenses are difficult to make, and they absorb 

much of the light that they gather. The refracting tele- 

scope at the Yerkes Observatory in Williams Bay, Wis- 
consin, U.S.A, is the world’s largest. Its lens measures 
100 centimetres in diameter. 

Many of the images produced by optical telescopes 
are too dim to be seen directly. As a result, astronomers 
rarely make observations by looking through a tele- 
scope. They use photographic plates to make pictures of 
the dim images produced by the telescope. If a photo- 
graphic plate is exposed to dim light for a long time, a 
bright image results. Astronomers use electronic imag- 
ing devices to study extremely faint objects. See Tele- 
scope. 

Astronomers in optical observatories use an instru- 
ment called a spectrograph to separate the various col- 
ours that make up starlight. A spectrograph, which may 
be used with a telescope, spreads out starlight into a 
spectrum (band of colours), Scientists can determine the 
composition of a star from this spectrum. A photoelec- 
tric photometer is used to measure a star's brightness. It 
has filters that enable it to work with one colour of light 
at a time. 

Scientists at solar observatories, a type of optical ob- 
servatory, specialize in studying the sun. Such observa- 
tories must make special provisions to reduce the ef- 
fects of the sun’s heat. This heat creates currents of hot 
air near the surface of the earth that blur photographs of 
the sun. Most solar observatories stand on high towers 
to escape the effects of the hot air. 

Radio observatories. The radio telescopes used by 
most radio observatories consist of a large bowl-shaped 
reflector that collects radio waves. A radio receiver 
picks up and amplifies the radio signals that enter the 
reflector. Scientists study these signals to determine the 
temperature and composition of various objects in 
space that give off radio waves. 

The reflectors of radio telescopes are much larger 
than the lenses or mirrors of optical telescopes. As a re- 
sult, radio telescopes can study objects too far away to 
be seen by optical telescopes. The Arecibo Observatory 
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Some important observatories 


Name Location 

Arecibo Observatory Arecibo, Puerto Rico 

Australian National Radio Parkes, New South Wales, 
Astronomy Observatory Australia 

Cape of Good Hope Cape Town, South Africa 
Royal Observatory 

Cerro Tololo La Serena, Chile 
Inter-American Observatory 

Jodrell Bank Observatory Jodrell Bank, England, 

near Manchester 

National Radio Astronomy Socorro, New Mexico, 
Observatory’s Very Large USA. 
Array Telescope Project 

Palomar Observatory Palomar Mountain, Calif- 

ornia, U.S.A. 

Paris Observatory Meudon, France 

Pulkovo Observatory St Petersburg, Russia 

Special Astrophysical Zelenchukskaya, near 
Observatory Cherkessk, Russia 

Yerkes Observatory Williams Bay, Wisconsin, 


U.S.A. 


Year opened Interesting facts 


1963 Has the world’s largest radio telescope, witha 
reflector 305 metres in diameter 

1961 Includes a 64-metre radio telescope used to 

pinpoint the first quasars 

1820 One of the leading observatories in the Southem 
Hemisphere 

1963 Has the largest reflecting optical telescope in the 
Southern Hemisphere, with a mirror 400 centi- 
metres in diameter 

1949 Includes the world’s first radio telescope capable 
of being pointed in any direction 

1980 Has the world’s most powerful radio telescope, 
made up of 27 reflectors, each 25 metres 
in diameter 

1948 Has the largest reflecting optical telescope inthe 
United States, with a mirror 508 centi- 
metres in diameter 

1670 Observatory where the speed of light was first 
measured 

1839 Site of telescopic observations leading to major 
advances in understanding the earth's motion 

1974 Has the world’s largest reflecting optical telescope, 
with a mirror 600 centimetres in 
diameter 

1897 Has the world’s largest refracting telescope, with 


alens 102 centimetres in diameter 


in Arecibo, Puerto Rico, has the world’s largest radio tel- 
escope. This telescope has a reflector 300 metres in di- 
ameter. 

Two or more radio telescopes can be connected to 
form a radio interferometer. A radio interferometer pro- 
duces clearer images than a single radio telescope. An 
extremely powerful interferometer radio telescope 
called the Very Large Array (VLA) is operated by the Na- 
tional Radio Astronomy Observatory. The VLA, located 
near Socorro, New Mexico, U.S.A., consists of 27 reflec- 


The Voyager 2 astronomical observatory was lau i 
inched in 

1977 and flew by Uranus in 1986. It transmitted important new 

information about the planet's rings, moons, and atmosphere. 


tors, each measuring 25 metres in diameter. The most 
detailed radio images are produced by very long base 
line interferometry. This system consists of many tele- 
scopes that record signals at the same time from a num 
ber of locations. These signals are then sent toa 
computer and combined into a single high-quality 
image. : 
History. In ancient times, people built observatories 
to study the positions of the sun, the moon, and the 
stars. Stonehenge, in Wiltshire, England, is the oldest 
known structure once used as an observatory. This at 
rangement of stone slabs is believed to have been built 
between 2800 B.C. and 1500 B.C. By about A.D. 300, Mia 
Indian astronomers in Central America had develope 
an accurate calendar based on observations of objects 
in the sky. frac 
During the 1670's, observatories began to use re! j 
ing telescopes. These telescopes enabled astronome 
to determine the positions of objects in space mo 
curately than ever before. In 1675, King Charles Il 0 
land founded the Royal Greenwich Observatory in ie 
Greenwich. This observatory provided charts bi i 
the exact locations of various stars for sailors to folo 
in navigation. . in ob 
Many new scientific instruments came into use ie 
servatories during the 1800's. With them, astrono 
could study the composition of the stars for the ie i 
time. For example, scientists began using spaced 
in the mid-1800's. The photographic plate bean 
of the chief tools of observatories by the late 18 Hes 
During the 1900s, most large optical observato’ evel 
began to use reflecting telescopes. Astronomers 
oped radio telescopes in the mid-1900s. 
In the 1960s, scientists began to place obse ht a 
in space to measure gamma rays, ultraviolet lig a 
rays. Such radiation is absorbed by the earth's aoa 
phere. The Hubble Space Telescope, launched i 


observatories 


A pernova; or exploding star, throws debris over huge dis- 
anes in space. This photograph, taken by the Hubble Space 
elescope, uses false colours to monitor the explosion. 


orbits the earth above the atmosphere. This reflecting 
es thereby escapes the blurring effect of the 
fall Soar In addition, it can detect ultraviolet 
sera locked by the atmosphere. However, flaws in 
very hi ave prevented the telescope from producing 
bitin aala images. The Hubble telescope and other or- 
tol He servatories are operated by radio remote con- 
to i i EDE do not expect to use radio commands 
mi e telescope. Instead, they expect to send a 

of astronauts to make adjustments to the tele- 
scope. 
Pisin articles in World BOOK Incl y 

Pi alomar servatol 
Bien Observatory: Royal Radio telescope ir 
Hubble Sı i Observatory Space travel (Scientific satel- 
lick Ob: pace Telescope lites) 
Mourne oe Stonehenge 
unt Wilson Observatory Telescope 


National Optica 
senatoris Astronomy Ob- Yerkes Observatory 


National Radi 
io Ast a 
Servatory stiano ap 


ee a natural glass formed when hot lava flows 
as the aa ace of the earth and cools quickly. Obsidian 
aetiched cs chemical composition as granite, but is 
form c ae make glass rather than cooled slowly to 
ands Wa rise obsidian is black, or black with red_ 
cate ns rittle and breaks into conelike shapes, but it 
tomake e quarried in blocks. American Indians used it 

See anao and knives. 

bites, Granite; Igneous rock. 
female m a and gynaecology are related fields of 
nancy, a care. Obstetrics is concerned with preg- 
very. Dox birth, and the six-week period following de- 
tricians E ‘tors who practise obstetrics are called obste- 
reprodu nsecniony deals with diseases of the female 
are called ive organs. Doctors who practise gynaecology 
Obstetri gynaecologists. Many doctors specialize in 

Du tics and gynaecology. 
apania a woman's pregnancy, an obstetrician is re- 
fetus [oe for the health of both the mother and the _ 

unborn child), The obstetrician must take special 
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care to avoid harming the fetus when treatin 

in the mother. During childbirth, the a 
oee the baby. Thereafter, the obstetrician examines 
o 
ane, ody during preg- 

A gynaecologist deals with disorders involving the 
uterus, the ovaries, the Fallopian tubes, and other or- 
gans of the female reproductive system. Such disorders 
may be present at birth, or they may result from infec- 
tions, tumours, injuries, or improper balances of hor- 
mones (body chemicals). The gynaecologist may use 
drugs or else may need to perform surgery to treat the 
patient. 

See also Childbirth; Infertility; Pregnancy. 

Ocarina is a small toy 
wind instrument of the 
whistle type. It is made of 
moulded clay or plastic, 
and shaped like a goose 
egg. Its name is a form of 
the Italian word for goose. 
The ocarina has a mouth- 
piece by which the player 
makes his or her breath vi- 
brate within the instru- 
ment, and 8 to 10 holes for 
playing a simple scale. Its 
tone is pleasing and soft. 
An Italian named Donati 
developed the ocarina in 
the 1860s, but forms of the ocarina were known in an- 
cient China. 
O'Casey, Sean (1880-1964), was perhaps the greatest 
Irish playwright of his time. Born in the Dublin slums 
and largely self-educated, he gained fame when Dub- 
lin's Abbey Theatre staged three of his plays—The 
Shadow of a Gunman (1923), Juno and the Paycock 
(1924), and The Plough and the Stars (1926), Each play 
deals with the violence that Ireland experienced from 
1916 to 1924, during and after its fight for independence 
from Britain. Through these plays, O'Casey shows ego- 
tism, slogans, and abstract ideals such as patriotism as 
the enemies of life and happiness. The plays are full of 
colourful characters and speech, and are written in a 
vivid, realistic style. 
OCasey left Irela 


Vd 


Ocarina 


nd for England in 1926, after The 
Plough and the Stars provoked rioting during its open- 
ing week. Some of the audience thought the play slan- 
dered Ireland's patriots and womanhood. O'Casey broke 
with the Abbey Theatre in 1928 after it refused to stage 
his play The Silver Tassie. Like his earlier work, this play 
was antiwar in tone, and shows war as the destroyer of 
individuality and heroism. The play also developed ex- 
pressionistic tendencies found in O'Casey's earlier work. 
Symbolism and expressionism became more important 
in OCasey’s later plays, especially the ones dating from 
the late 1940's and 1950s. 
Most of the plays O'Casey wrote during the 1930's 
and early 1940s have revolutionary heroes and call for a 
radical transformation of society. The dramatic works of 
this period include Purple Dust (1940) and Red Roses for 


Me (1942). 


O'Casey returned to Irish themes late in his career. He 
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presented an Ireland that had exchanged British domi- 
nation for domination by the Roman Catholic Church of 
Ireland and the new commercial class. Plays of this pe- 
riod include Cock-a-doodle Dandy (1949), The Bishop's 
Bonfire (1955), and The Drums of Father Ned (1958). 
O'Casey’s most important nondramatic writings are his 
six volumes of autobiography produced between 1939 
and 1956, These volumes were brought together into 
one publication which first appeared in the United 
States in 1956 under the title Mirror in My House. It is a 
vivid and colourful picture of O’Casey’s life and of Dub- 
lin in the early 1900's. 

Occam, William of. See William of Ockham. 
Occultism is a term that refers to a wide range of be- 
liefs and practices involving magic or forces outside the 
natural world. Occultism includes astrology, fortunetell- 
ing, magic, and spiritualism—the belief that spirits of the 
dead communicate with the living. People who believe 
in occultism consider it to be based on hidden knowl- 
edge that ordinary individuals do not have. 

Most scientists reject all occult practices. Others be- 
lieve in mind reading and certain other occult powers, 
which they call paranormal (outside normal awareness). 
Opinion regarding some practices has changed through 
the years. Until the late 1800's, for example, most scien- 
tists considered hypnotism an occult practice. However, 
many scientists accept hypnotism today and use it in 
medicine and psychology. 

Belief in occultism is most common in isolated, non- 
industrial societies, But since the mid-1900s, there has 
been a widespread revival of occultism in the Western 
world, 

Related articles in World Book include: 


Alchemy Graphology Parapsychology 
Astrology Hypnotism Phrenology 
Clairvoyance Magic Psychical research 
Divination Mind reading Spiritualism 
Ectoplasm Numerology Superstition 
Extrasensory per- Ouija board Telepathy 

ception Palmistry Witchcraft 
Fortunetelling 


Occupancy is a legal method by which a person or 
nation acquires title to something that no one else owns. 
Occupancy was first recognized by the civil law of an- 
cient Rome. It later became part of English common law. 


To gain title to a thing by occupancy, a person orna 
tion must take possession of the thing with the intention 
of keeping it. In some places, a person who captures a 
wild animal and keeps it may become the animal's 
owner. British settlers claimed Bermuda for Great Brit- 
ain by occupancy in 1609, when the islands had no other 
inhabitants. 

Occupational disease. See Disease (Environmental 
and occupational diseases). 

Occupational therapy is the use of practical activi- 
ties to treat physical or mental disabilities. Doctors often 
prescribe this kind of treatment for people affected by 
an injury, illness, or emotional problem, or by aging. Oc- 
cupational therapy focuses chiefly on helping patients 
develop skills needed to perform specific tasks, For ex 
ample, patients who use a wheelchair might be taught 
how to get around in the kitchen and cook meals froma 
seated position. In this way, they gain confidence in 
their ability to lead a normal life. Blind people who leam 
to clothe, feed, and care for themselves are better pre- 
pared to live a useful life. Sometimes patients must re- 
learn such basic skills as dressing, writing, or eating. 
Occupational therapy is often described as “curing by 
doing’ because the patients themselves carry out the ac- 
tivities. 

Activities used in occupational therapy are planned 
and supervised by professionals called occupational 
therapists. These specialists may be assisted by occupa 
tional therapy assistants, Occupational therapists work 
in hospitals, rehabilitation centres, mental health cen- 
tres, schools, nursing homes, and day-care centres. The 
therapists may also treat patients at home. 

Occupational therapists determine what kind of treat- 
ment will best help patients. The therapist first must be: 
come familiar with a patient's interests and backgroun® 
and the cause of the patient's disability. The therapist 
uses this information to plan a programme of activities. 


How occupational therapy helps patients 


Occupational therapy has two chief goals. These mh 
goals are (1) to help physically disabled people use t rel 
bodies more effectively and (2) to help mentally disable 
people overcome emotional problems. 


Helping the physically disabled. People who Et 


Occupational therapy m 
involve the use of gam ‘i 
other physical activities 
help disabled children ‘A 
strengthen their muse 
improve coordination. 


aserious injury or illness may lose strength and coordi- 
‘ane a part of the body. For example, a person with 
aes ar aun may lose the use of some muscles be- 
Be occi e disease damages nerves that control muscles. 
Fetore upational therapist then provides activities that 
A pee strength and usefulness. An activity such 
ales. Th working helps build up the patient's arm mus- 
e egent can aranna leg muscles by operat- 
Ral tn nt using a kicking motion on the 
tional th addition to providing activities, the occupa- 
or ests may make a splint for the patient's hand, 
ing a shit to prevent weakened muscles from stretch- 
rinking. 

ele a disease cripples the body so severely 
The en ient cannot regain use of certain muscles. 
Fey wa ational therapist must then teach the patient 
Bam eae o perform familiar tasks. Some patients might 
thers mi A and eat with one hand instead of two. 
Rlscles t ght need to develop strong arm and shoulder 

Occu A ilia crutches or a wheelchair. 
ple site opal therapy plays a vital part in helping peo- 
loss dla monr disabilities, such as blindness or the 
spite of Rel arene learn that they can do things in 
shop or cee andicaps. A blind person might learn to 
speciall ok alone, An amputee might learn to drive a 

Di y equipped car. 
vc prescribe occupational therapy for chil- 
the brain a GH cerebral palsy. This disorder damages 
ebral pals nd affects muscular control. A child with cer- 
tional ‘hes may have difficulty dressing. The occupa- 
and hinders might devise a game that involves doing 
child piste zips and buttons. This activity helps the 

ren Paces the movements of dressing. Some chil- 
Bisse develop more slowly than others. Such 
their shoal ars receive occupational therapy as part of 
family m oo programmes The therapist then works with 
activities th; ers and teachers to provide the child with 

ese aie promote normal growth and development. 

Helpin nee might include ball games or skipping: 
Pists also ch e mentally disabled. Occupational thera- 
ies. Some ork with people who have mental disabili- 
orders, į mental disabilities result from emotional dis- 

, including anxiety, depression, and neurosis. 
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A specially equipped car 
makes it possible for disabled 
people to drive. In this photo- 
graph, a patient manoeuvres 
himself from a wheelchair 
into such a car with the help 
of an occupational therapist. 


Such problems can interfere with the person's ability to 
function normally. A person who suffers from depres- 
sion may find it difficult to manage daily activities. The 
occupational therapist works with this person to help 
the person accomplish everyday tasks. For example, a 
schedule that helps the person plan activities for the day 
might be one goal of occupational therapy. 

People with a chronic illness may worry that they will 
be unable to lead a normal life. An illness such as em- 
physema or heart disease can prevent people from par- 
ticipating in activities they enjoy. Occupational therapy 
helps such people redirect their energy into activities 
within their limits. For example, a patient recovering 
from a heart attack might substitute a less strenuous ac- 
tivity, such as walking, for tennis. 

Children with learning disabilities can also be helped 
by occupational therapy. Some children may have diffi- 
culty recognizing shapes or colours. To help these chil- 
dren, a therapist provides games that requires the chil- 
dren to match objects of different size, shape, texture, 


and colour. 
History 


The idea behind occupational therapy goes back to 
AD. 172, when the Greek physician Galen said: “Employ- 
ment is nature's best medicine and essential to human 
happiness.” During the late 1700s, doctors in several 
countries prescribed useful activities as treatment for 
mentally ill patients. These doctors included Philippe 
Pinel in France, Johann Christian Reil in Germany, and 
Benjamin Rush in the United States. As early as 1798, pa- 
tients at the Pennsylvania Hospital for the Insane in Phil- 
adelphia were being taught such skills as carpentry, 
shoe repair, and needlework. 

Modern occupational therapy developed from a nurs- 
ing course called Invalid Occupations. This course was 
first offered to student nurses in 1906 by Susan E. Tracy, 
a Boston nurse. The term occupational therapy was first 
used by an American architect George E. Barton. He had 


received this form of treatment after the amputation of a 


foot. The need to help disabled veterans of World Wars 
1 (1914-1918) and II (1939-1945) stimulated the growth of 


occupational therapy: 
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Ocean 


Ocean is the great body of water that covers more than 
70 per cent of the earth's surface. People also call it the 
sea. The ocean contains 97 per cent of all the water on 
the earth. 

The ocean provides us with many things. It is far more 
than a place for swimming, sailing, and other recreation. 
The ocean serves as a source of food, energy, and min- 
erals. Ships use the ocean to carry cargo between conti- 
nents. But above all else, the sea helps keep the earth's 
climate healthy by regulating the air temperature and by 
supplying the moisture for rainfall. If there were no 
ocean, life could not exist on our planet. Instead, the 
earth would be a blisteringly hot, arid wasteland, 

The bottom of the ocean has features as varied as 
those on land. Huge plains spread out across the ocean 
floor, and long mountain chains rise toward the surface. 
Volcanoes erupt from the ocean bottom, and deep val- 
leys cut through the floor. Some of the mountains that 
rise above the ocean floor are about half as high as Ever- 
est, the highest peak on the earth's surface. 

The ocean is a fascinating place that we have only 
begun to understand. Scientists called oceanographers 


The vast ocean covers more than 70pe 
cent of the earth's surface, from the ice? 
choked seas of the polar regions, lawer 
left, to the warm waters of the tropics, 
above. Its waters move constantly, 
whether crashing against a roca i 
upper left, or gently rising and falling 
with the tide. 


work to discover the secrets of the sea. They su 
the ocean moves and how it affects the atmosphe 
They investigate how organisms live in the sea be 
various forces shape the sea floor. Oceana sonar 
work on board ships and submarines, often wales 
and other equipment. Such modern tools as vats under- 
and computers have greatly increased scient 7 
standing of the ocean. 


The world ocean 


The waters of the ocean form one great connected 
body often called the world ocean or the gloi A 
However, the continents divide the world E pacific 
three major parts, They are, in order of size, a Each 
Ocean, the Atlantic Ocean, and the Indian os E 
ocean includes smaller bodies of water calle ins. For 
gulfs, or bays, which lie along the ocean mae jea 
example, the Caribbean Sea and the Mediter Ai 
are part of the Atlantic, and the Bering Sea anrd sei 
South China Sea are part of the Pacific. The Wi At 
also means the ocean in general. See Pacific i 
lantic Ocean; Indian Ocean. 


Asmall fourth ocean, known as the Arctic Ocean, lies 
north of Asia, Europe, and North America. Many geogra- 
phers consider it part of the Atlantic rather than a sepa- 
rate ocean, and they refer to it as the Arctic Sea. See 
Arctic Ocean. 

Atthe southern end of the earth, the Pacific, Atlantic, 
and Indian oceans meet around the continent of Antarc- 
tica. Some people call the waters surrounding Antarc- 
tica the Antarctic Ocean or the Southern Ocean. But 
many geographers prefer to take an alternative view. 
They say the waters are simply the southern parts of the 
three major oceans and do not form another ocean. See 
Antarctic Ocean. 

The world ocean contains about 97 per cent of all the 
water on the earth. Most of the remaining water is fro- 
zen in glaciers and icecaps. The rest is in lakes and riv- 
ers, underground, and in the air. 

Area. The world ocean covers about 70 per cent of 
the earth's surface. Most of the ocean lies in the South- 
em Hemisphere—that is, south of the equator. The 
Southern Hemisphere consists in area of about 80 per 
een and the Northern Hemisphere about 60 per 
cent 

The Pacific Ocean is by far the largest of the world's 
oceans, It covers about 181 million square kilometres— 
nearly a third of the earth's surface. The Pacific contains 
about half the water in the world ocean and could hold 
all the continents. Near the equator, the Pacific stretches 
about 24,000 kilometres from Panama to the Malay Pen- 
insula. North and South America border the Pacific on 
the east, and Asia and Australia lie to the west. To the 
north, the Bering Strait links the Pacific Ocean with Arc- 
tic waters, 

i The Atlantic Ocean covers about 94 million square 
kilometres, not including the waters of the Arctic. Eu- 
tope and Africa lie east of the Atlantic, and North and 
South America lie west. 

The Indian Ocean has an area of about 74 million 
square kilometres. Africa lies to the west. Australia and 
Indonesia lie to the east. Asia borders the Indian Ocean 
on the north. 

Se The world ocean has an average depth of 
ae 5 metres, but parts of the ocean plunge much 
nen The deepest areas occur in trenches—long, nar- 
i ie on the sea floor. The deepest known spot is 
aad e anana Trench in the western Pacific Ocean, 
lev jj e island of Guam. It lies 11,033 metres below sea 
el. If the world’s highest mountain, 8,848-metre 
zone Everest in the Himalaya, were placed in that spot, 
Bia pii 2 kilometres of water would cover the moun- 
ee Pacific is the deepest ocean, with an average 
ass of 3,940 metres. The Atlantic is the shallowest 
aini averaging 3,580 metres deep. Its deepest known 
ks TSE metres below the surface, lies in the Puerto 
P feach, The Indian Ocean averages 3,840 metres 
ae ts deepest known spot plunges 7,125 metres 
w sea level in the Java Trench. 
ieee The surface temperature of the ocean 
ae rom about —2" C near the North and South poles 
sivas, 30° C near the equator. In the polar regions, the 

a re seawater freezes, The western tropical Pacific 

$ e warmest surface water. Ocean currents affect 

Surface temperature. As the currents move about in 
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Interesting facts about the ocean 


Life began in the ocean ac- 
cording to most scientists, 
Fossils of one type of sea 
worm, right, show that this or- 
ganism has remained un- 
changed for over 500 million 
years. 


There is a bit of “ocean” inside us. The body of an adult male 
contains about 18 litres of salt water. The composition of this 
fluid is similar to seawater. 


The ocean floor is in constant motion. The floor of the Atlan- 
tic spreads about 2.5 centimetres every year, widening the 
‘ocean basin, The Pacific floor spreads even faster, about 13 cen- 
timetres every year. But its basin does not widen because the 
edges of its floor sink under the continents. 


Giant kelp, a large brown 
seaweed, may grow up to 60 
metres long, forming great 
underwater forests in the 
ocean. 


A tsunami-a powerful wave caused by an earthquake—can 


reach a speed of 970 
entire ocean. 


kilometres per hour and travel across an 


d 
world ocean would rise about 60 metres if the Greenlan 

Ha Antarctic icecaps were to suddenly melt. New York City 

would be submerged, with only the tops of the tallest buildings 


above water. 
ropical water toward the 


nts bring colder, deeper 
e surface water 


the ocean, they carry warm t 
oles, Other ocean moveme! 

water up to the surface and so lower thi 

ure. 

aes temperature also varies with depth. In general, 

the temperature falls as the depth increases. The warm 

surface waters extend to depths of about 150 metres in 

300 metres in the subtropics. 


ics, and about 
puede the temperature drops rap- 


urface waters, 
Below the s! “lled the thermocline. The thermo- 


idly, forming a layer 
aire varies in thickness, from about 300 metres to 910 
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metres. Below the thermocline, the water cools more 
slowly. Close to the deep-sea floor, the temperature of 
the ocean ranges between 1° and 4° C. 

Composition. Every natural element can be found in 
the waters of the ocean. But the ocean is especially 
known for its salts. Seawater contains, on the average, 
about 34 per cent salts. Six elements account for 99 per 
cent of the ocean's sa/inity (saltiness). They are, in order 


The world ocean 


This map shows the world ocean, 
which includes the Atlantic, In- 
dian, and Pacific oceans. It also 
shows the ocean's major 
surface currents, 


west wind Drift oa 


Water depth 


O to 656 ft. (0 to 200 m) 
656 to 19,700 ft. (200 to 6,000 m) 
Deeper than 19,700 ft. (6,000 m) 


Y Depth below sea level 


Major bodies of water and major currents 


of amount, chlorine, sodium, sulphur (as sulphate), mag: 
nesium, calcium, and potassium. Most of the salty mate- 
rial in the sea consists of the compound sodium chlo- 
ride, or ordinary table salt. 

Many salts in the ocean come chiefly from the wear. 
ing away of rocks on land. As rocks break down, rivers 
carry the salts and other material the rocks consist of to 
the ocean, Material released by volcanoes and undersea 
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springs also contributes salts to the ocean. Evaporation 
and precipitatiqn further affect the ocean's salinity. Evap- 
oration removes fresh water from the ocean surface, 
leaving behind the salts. Evaporation is high in subtropi- 
cal areas, and so the surface waters are especially salty 
inthose areas. Precipitation returns fresh water to the 
ocean. Precipitation is greater than evaporation near the 
equator, making surface waters less salty there. Rivers 
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also bring fresh water to the ocean, which lowers the 
salinity of seawater near river mouths. 


The importance of the ocean 


As a wealth of resources. The ocean provides—or 
can provide—many major resources. They include (1) 
food, (2) energy, (3) minerals, and (4) medicines. 

Food from the ocean consists mainly of fish and shell- 
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fish. The worldwide commercial fish and shellfish catch 
from the ocean totals about 90 billion kilograms annu- 
ally. Most of the catch comes from coastal waters. Peo- 
ple eat about 60 per cent of the fish and shellfish di- 
rectly. Processors use the rest of the catch to make such 
products as fish oil and fish meal, which is added to live- 
stock feed and pet food. 

The world’s fishing fleets harvest many kinds of fish 
and shellfish. The chief kinds include anchovies, cod, 
haddock, herring, lobsters, mackerel, oysters, sardines, 
shrimp, and tuna. The fishing industry also is harvesting 
unfamiliar types of seafood and developing new prod- 
ucts and markets for the catch. For example, krill, a small 
shrimplike animal found in cold ocean waters, already 
provides high-protein food for people. Surimi, a fish 
product developed in Japan, can be made into imitation 
crab, lobster, scallop, and shrimp. Processors use hake 
and some other types of fish not traditionally eaten as 
food to make a protein powder. In addition, the market 
for such animals as squids is growing. 

Seaweeds also serve as a source of food, in addition 
to having industrial uses. Kelp, a large, brown variety, is 
one of the most important seaweeds. Kelp contains 
many vitamins and such minerals as iodine and potas- 
sium. However, its chief value is as a source of algin, a 
thickening substance used in making ice cream, salad 
dressing, cosmetics, and many other products. 

People are increasingly farming the ocean much as 
they farm the land. Fish farming, also called aquaculture 
or mariculture, has been practised for thousands of 
years in China and some other Asian countries. Its use 
has been growing in Western countries since the 1960s. 
Fish farmers raise fish, shellfish, and seaweeds near 
Ocean shores as well as in ponds. They use special 
methods to make the animals and seaweeds grow faster 
and larger than they would in the wild. Fish hatcheries, a 
related industry, produce healthy young salmon and 
other young fish for release into the ocean. See 
Aquaculture. 

Energy from the ocean has several forms. Petroleum 


An abundance of fish and other animals makes the ocean a 
major food source. Most fish are caught in coastal waters, 


and natural gas are the ocean's most valuable energy re- 
sources. Offshore wells tap deposits of oil and gas be- 
neath the sea floor. In the late 1980's, offshore wells pro- 
duced about 25 per cent of the world’s oil and about 20 
per cent of the world’s gas. Scientists estimate that 3 tril- 
lion barrels of oil lie undiscovered beneath the ocean, 
Equally huge amounts of untapped gas accompany the 
oil. As gas and oil reserves on land are used up or be- 
come too difficult and expensive to obtain, finding and 
recovering undersea deposits will become increasingly 
important. See Gas (Producing gas); Petroleum (Of- 
shore drilling). 

The ocean tides also provide energy. Tidal power fa- 
cilities use the energy in the rise and fall of the tides to 
produce electricity. The first tidal power plant openedin 
1966 on the Rance River near St.-Malo, France. Plants on 
a bay near the city of Murmansk in Russia and on the 
Annapolis River in the Canadian province of Nova Scotia 
also use tidal power to generate electricity. See Energy 
supply (Tidal energy). 

Minerals recovered from the ocean include sand and 
gravel mined from the sea floor and used to make con- 
struction materials. Some sands also have value because 
they are rich in phosphorite and other chemicals. Sea- 
water itself contains such important minerals as bro- 
mide, manganese, and salt. The minerals can be re- 
moved by letting the seawater evaporate in large 
shallow basins under sunlight. The evaporation leaves 
the minerals behind. Other methods to remove minerals 
from seawater include chemical and electrochemical 
processes. 

The mineral wealth of the ocean extends to the deep: 
sea floor. Deposits near undersea hot springs contain 
copper, iron, and zinc. But mining the ores would be ex 
pensive and difficult, and the techniques must still be 
developed. Manganese deposits lie on the ocean bot: 
tom in lumps called nodules. The nodules also contain 
cobalt, copper, and nickel. Scientists are trying to a 
velop ways to gather the nodules and bring them tote 
surface. Possible gathering techniques include using 
buckets that run on conveyor belts between a ship a 
the sea floor and operating a device that works like a 
giant vacuum cleaner. 

Medicines have been produced from many dred 
marine life. For example, plantlike organisms calera 
algae provide an anticoagulant, a drug that keeps 7 
from clotting. A species of marine snail produces @ if 
stance that relaxes muscles. Sea life has also been v i 
able in medical research. The blood of horseshoe a 
contains a substance used to test for various inte 
The substance can also be used to determine the Pon 
of many drugs. Researchers study giant nerve cell a 
lobsters, squids, and marine worms to learn more 
nerve functions in people. 

Other products en the ocean include coral p 
and shells used in jewellery. Sponges from the z f 
bottom have higher quality than synthetic spongia 
many dry areas near seacoasts, people desalinate iy 
move the salt from) seawater to produce fresh wa 
(see Water [Fresh water from the seal). keep 

As an influence on climate. The ocean helps sue 
the earth's environment healthy. The oceans gez have 
and the slowness of water to change temperatures 
steadying influence on the temperature of the al 


forms of 


phere. In summer, the ocean stores excess heat from the 
sun. In winter, when the sunlight is weaker, the ocean 
releases the stored heat into the air. Circulation of the 
ocean waters also affects air temperatures. Currents 
a a i tropical waters toward the poles, 
thereby coo! ing the tro} ics anı i : 
Ta p d warming the polar re- 

The ocean is the source of most ipi 
that falls to the earth. The sun's re oe m aN 
from the ocean surface. The water rises as invisible 
vapour and forms clouds as it cools. It then falls back to 
the earth as hail, rain, sleet or snow. 

As a vast highway. The ocean has been a highway 
for trade since people built the first ships thousands of 
years ago. Today, transportation—especially of heavy 
and bulky products—remains an important use of the 
ocean. See Ship; Transportation. 


Life in the ocean 


Lhe uae? variety of living things reside in the 
at arine life ranges in size from microscopic one- 
hale Pa to largest of all animals—the blue 
irisan hich may measure up to 30 metres long. Ocean 
sain Ky plantlike organisms use sunlight and the min- 
eed e water to grow. Sea animals eat these organ- 
ganisms ed apr plants and plantlike or- 
San vant ive only in the sunlit surface waters of the 
Sadia i is called the photic zone. The photic zone 
id nep y about 100 metres below the surface. Be- 
fd Pe ia the light is insufficient to support plants 
ethic AR organisms in the sea. Animals, however, 
he ughout the ocean, from the surface waters to 
ee: depths. 
grou ocean life can be divided into three groups. These 
ae are (1) the plankton, (2) the nekton, and (3) the 
os, 
ge sagem consists of plantlike organisms and an- 
litle ability te with the ocean currents. They have very 
Most of the to move through the water on their own. 
lantlike em cannot be seen without a microscope. The 
plankton organem of the plankton form the phyto- 
toms and te include such simple organisms as dia- 
esos oe algae. The animals of the plankton form 
dided ia ae ton. Some minute types of bacteria are in- 
Thi in the plankton. 
ike Re s consists of several kinds of plant- 
plankton fl ms. Most have only one cell. The phyto- 
obtain nica in the photic zone, where the organisms 
general rignt and nutrients. Although the organisms 
parts Slade about, some kinds have long, whiplike 
toplankto; lagella that enable them to swim. The phy- 
some lar n serves as food for the zooplankton and for 
The abil marine animals. 
are diat ass numerous members of the phytoplankton 
one cell ene pne dinoflagellates. A diatom consists of 
Diatoms in osed in a hard, glasslike shell made of opal. 
me He in the colder regions of the ocean. 
are one-ci al ive within sea ice. Most dinoflagellates also 
tropical S led organisms. They generally live in more 
use to mo gions. A dinoflagellate has two flagella it can 
flagellate: ve in a swirling motion. Some species of dino- 
cies bees produce powerful poisons. When such spe- 
Create me plentiful, they may discolour the water anı 
a red tide that kills sea animals (see Red tide). 
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Plankton 
Plankton consists of small marine i 
1 organisms that drift 
Ses currents. The plantlike organisms are called r a 
n. Planktonic animals are known as zooplankton. P 


Phytoplankton 


Diatoms 


Dinoflagellate 


Coccolithophore 


Other kinds of phytoplankton include coccolithophores 
and silicoflagellates. 

The zooplankton consists of many kinds of animals, 
ranging from one-celled organisms to jellyfish up to 1.8 
metres wide. The animals live in surface and deep wa- 

ters of the ocean. Some planktonic animals float about 
freely throughout their lives. The rest spend only the 
early part of their lives as plankton. As adults, some be- 
come strong swimmers and join the nekton. Others set- 
tle to the sea floor or attach themselves to it and be- 
come part of the benthos. 

Crustaceans make up about 70 per cent of all plank- 
tonic animals. A crustacean has jointed legs, and a shell 
called an exoskeleton covers its body. Copepods are the 
most numerous crustaceans. Krill, which are also crusta- 
ceans, serve as food for fish, sea birds, seals, squids, 
and whales in the waters surrounding Antarctica. Other 
animals of the plankton include arrowworms and sea 
snails. 

The nekton consists of animals that can swim freely 
in the sea. They are strong swimmers and include fish, 
squids, and marine mafnmals. Most species of nektonic 

animals live near the sea surface, where food is plenti- 
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Nekton A R 

i i the abili 
Nekton is made up of fish and other animals that have 
to swim freely in water without the help of currents. Most nek: 
tonic creatures live in the upper layer of the ocean. 


Loggerhead turtle 


Sea lion 


Butterfly 
fish 


Angelfish 


ful. But many other animals of the nekton live in the 
deep ocean. 

Fish are the most important animals of the nekton. 
About 13,300 kinds of fish live in the ocean, They differ 
greatly in size and shape. The smallest fish, a goby with 
the scientific name Trimmaton nanus, lives in the Indian 

Ocean. It grows to about 1 centimetre long. The largest 
fish, the whale shark, measures up to 18 metres long. 
Such fish as the tuna and the mackerel have streamlined 
bodies that enable them to move rapidly through the 
water in search of food. Other fish, such as cod and 
flounder, have burrowing whiskers or flat bodies that 
help them feed along the ocean bottom. Many fish of 
the deeper parts of the ocean have light-producing or- 
gans. In this region, where daylight cannot penetrate, 
such light-producing organs may help attract prey. Such 
fish include deep-sea anglers and lanternfish. 

Squids are free-swimming molluscs (animals with 
soft, boneless bodies) that have 10 arms. Related animals 
include octopuses and cuttlefish. Squids live in surface 
and deep waters. The animals may measure from less 
than 0.3 metre to as much as 18 metres long, including 
the arms. A squid moves backward through the water in 


Benthos 


Benthos consists of marine organisms that live on the Ocean 
bottom. Some members of the benthos are attached to the bot- 
tom in one position throughout their lives. 


Red sea 
anemone 


Staal 
Crinoid 


Starfish 


a jetlike action by forcing water through a tube that les 
beneath its head. 

Nektonic mammals include dugongs, manatees Poi 
Poises, and whales, all of which remain in the W 
their lives. Other marine mammals, such as sea H 1 
sea otters, seals, and walruses, spend time on la 

The benthos is made up of marine aroan eri 
live on or near the sea floor. Animals of the cet ot 
burrow in the ocean floor, attach themselves to t ters. 
tom, or crawl or swim about within the bottom Hi: in 
Where sunlight can reach the sea floor, the beny pand 
cludes plants and plantlike organisms, such as ns 
sea grass, which become anchored to the por floor 
Among the common animals that live on the a es Ol 
are clams, crabs, lobsters, starfish, and several T life 
worms. Some fish have features specially sm whic 
on the ocean floor. For example, halibut and rie ofthe 
lie flat on the bottom, have both eyes on the si 
head facing up. lank 

Most om dwelling creatures are part of ve of 
ton and drift with the currents during the oat 
their development. They then sink to the sea thos. SUC 
where, as adults, they become part of the ben 
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animals include barnacles, clams, corals, oysters, and 
various snails and worms. 

The food cycle in the sea begins with the phyto- 
plankton. In a process called photosynthesis, the organ- 
isms of the phytoplankton use sunlight, carbon dioxide, 
water, and nutrients in the water to produce food (see 
Photosynthesis). Certain animals of the zooplankton eat 
the phytoplankton. Those animals, in turn, become food 
for other members of the zooplankton or for fish and 
other animals of the nekton. 

After ocean animals die, they begin to sink. Before 
most dead animals sink very far, they are eaten by crea- 
tures dwelling at lower depths. Animals begin to decay 
as soon as they die. In addition, animals give off waste 
products. The waste products—and dead animals that 
are not eaten—are broken down into mineral salts by 
bacteria. Rising currents carry the minerals to the sur- 
face, where the phytoplankton use them to make food, 
thus completing the food cycle. ° 

In the late 1970's, oceanographers discovered vents in 
the deep-sea floor from which hot water flows. The sci- 
entists learned that the vents support thriving communi- 
ties of marine life. However, the food cycle in the vent 
communities is not based on phytoplankton. Instead, 
certain forms of bacteria serve as the food base. Ina 
process called chemosynthesis, the bacteria use chemi- 
cals in the hot water to grow and reproduce. Other or- 
ganisms then feed on the bacteria. The section Exploring 
the ocean discusses hot vents more fully. 


How the ocean moves 


The waters of the ocean move constantly. Ocean cur- 
rents course through the sea like giant rivers. Winds 


Thermohaline 
circulation 


and earthquakes create waves across the surface of the 
ocean. Even the gravitational pull of the moon and sun 
causes movement, producing the daily rise and fall of 

the tides. 

Currents. Two types of circulation create the cur- 
rents in the ocean. They are (1) wind-driven circulation 
and (2) thermohaline circulation. 

Wind-driven circulation results from the wind blow. 
ing on the ocean surface. The wind sets the surface wa- 
ters into motion as currents. The currents generally flow 
horizontally—that is, parallel to the earth's surface. The 
wind mainly affects only the upper 100 to 200 metres of 
water. However, the flow of wind-driven currents may 
extend to depths of 1,000 metres or more. 

Wind-driven currents move in enormous circular pat 
terns called gyres. The gyres flow clockwise in the sub- 
tropics of the Northern Hemisphere and anticlockwise 
in the subtropics of the Southern Hemisphere. Several 
conditions influence the direction of wind-driven cur- 
rents and make them form the gyres. The earth's wind 
systems drive the currents in an easterly or westerly di- 
rection (see Wind). On the other hand, the continents di- 
rect the flow toward the north or south. The earth's rota: 
tion further causes the currents’ circular paths. Major 
wind-driven currents include the North and South Equa 
torial currents, the California Current, the Canary Cur- 
rent, the Gulf Stream, the Japan Current, the Labrador 
Current, and the Peru Current. The Antarctic Circumpo- 
lar Current, also called the West Wind Drift, is the ; 
strongest current in the ocean and the only one that cir- 
cles the earth. See the map earlier in this article in the 
section The world ocean for the location of the major 
currents, 


J Upwelling 


subtropical 
region 


In some areas, upwelling occurs when winds cause 
surface waters near the coast to move offshore. Colder, 
deeper waters, which are rich in nutrients, then rise to 
the surface near the coast. The upwelling of deeper wa- 
ters provides nutrients for the growth of tiny plantlike 
organisms, which fish and other sea animals eat. Up- 
welling areas have great numbers of fish and, in fact, 
yield half of the world’s fish catch. Important upwelling 
regions include the coasts of Peru and northwestern Af- 
rica. Other areas where upwelling occurs lie along the 
equator and around Antarctica. Winds may also cause a 
downwelling, or sinking, of surface waters. Downwel- 
ling regions lack nutrients, and they support little ma- 
rine life. 

Thermohaline circulation produces great vertical 
currents that flow from the surface to the ocean bottom 
and back. The currents largely result from differences in 
water temperature and salinity. The currents move slug- 
gishly from the polar regions, along the sea floor, and 
back to the surface. In the polar regions, the surface wa- 
ters become colder and saltier. Being colder and saltier 
makes these waters heavier, and they sink toward the 
ocean bottom. The cold bottom waters then spread out 
slowly toward the equator. They gradually flow back to- 
pn the surface and replace the surface waters that 

Waves. In an ocean wave, water moves up and down. 
i forward motion of water occurs as the wave goes 

And the water. The action of an ocean wave resem- 
i e waves you can make in a rope that is tied toa 

ee. When you shake the free end of the rope, waves 
A along it. But the rope itself does not move forward. 
i en an ocean wave reaches land, however, it starts to 

rag on the bottom. Then the water also moves. See 
Waves. 
TA wind causes most ocean waves, from small rip- 
tn k giant hurricane waves more than 30 metres high. 
re ope familiar lapping waves seen atthe beach or 
sed, ship. The size of such waves depends on wind 
iver on how long the wind blows, and on how far it 
ae $ over the ocean. As the wind continues to blow 
l taea, the waves grow to their greatest size and 
iar aav The breaking waves are called whitecaps. 
fone e wind stops, the waves continue to move over 
heer surface and can travel great distances from 
on ney originated. They become smoother and 
r ger. Finally, the waves reach the shoreline, where 

ey break and form the surf. 

The action of ocean waves changes the shoreline. 
ae cut away sloping land and leave steep cliffs. They 
ment oF exposed rocks and form beaches. The move- 
bale 2 the waves and currents shapes beaches and 

pa up sand bars along the shore. Waves also carry 
ie sand away, particularly during storms when the 

re are high and choppy. 

traa type of wave results from sudden move- 
eae of the sea floor caused by earthquakes. The 
A are often called tidal waves, though the tide does 
the cane them. Scientists call such waves tsunamis. On 
een ad of the open ocean, tsunamis can barely be 
high: H e waves measure only about 2.5 centimetres 

= ya they can travel as fast as 970 kilometres per 
fee s they approach a coast, they slow down and 

y pile up to a tremendous height, causing great dam- 
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age along the coast. Tsunamis have destroyed large 
towns and drowned hundreds of people. Most tsunamis 
strike land areas in or bordering the Pacific Ocean. For- 
tunately, scientists can predict how fast a tsunami is 
moving and are able to warn people in its path. See 
Tidal wave. 

Tides are the rhythmic rise and fall of the ocean wa- 
ters. Every day, the water slowly rises along the shore- 
line for about six hours. Then it slowly falls back for 
about six hours. Tides are caused chiefly by the gravita- 
tional pull of the moon on the earth. The pull is strong- 
est on the side of the earth facing the moon. The moon's 
gravity pulls up the water directly below it, forming a 
high tide at that point. In addition, the earth's rotation, 
which tends to make water fly away from the earth's sur- 
face, causes water to pile up slightly on the side oppo- 
site the moon. At any one time, the moon's gravity there- 
fore produces two bulges, or high tide areas, on the 
ocean. 

The sun's gravitational pull also affects the ocean. But 
the distance between the sun and the earth is much 
greater than that between the moon and the earth. As a 
result, the sun causes tides only about half as high as 
those caused by the moon. The gravitational pull of the 
moon and sun combine during the full moon and new 
moon. At such times, the sun, moon, and earth are in a 
straight line. The tides then rise higher and fall lower 
than usual. They are called spring tides. When the moon 
is in its first and third quarters, the sun and moon are at 
right angles to each other. The resulting tides do not 
rise or fall as much as usual. They are called neap tides. 


See Tide. 
The land at the bottom of the sea 


The ocean floor is a region of spectacular contrasts. 
Beneath the sea, broad plains cover huge distances, 
towering mountain chains circle the earth, undersea vol- 
canoes rise toward the surface, and deep trenches and 
valleys cut through the bottom. 

The continental margin forms the part of the sea- 
bed that borders the continents. It consists of (1) the 
continental shelf, (2) the continental slope, and (3) the 


continental rise. 


edge of the coni 
gently slopes underwater to an average depth of about 
130 metres. The width of the continental shelf averages 
75 kilometres. In certain areas, such as parts of the Arc- 
tic region, the shelf extends as far as 1,200 kilometres. In 
some other areas, particularly those bordering much of 
the Pacific, it measures only 1.6 kilometres or less. Val- 
leys of varying depths cut through the shelf. The shelf 
collects much of the sediment (deposits of sand and 
mud) that is carried by rivers and deposited into the 


ocean. 
The continental slope begins at the outer edge of the 
shelf. The slope is much steeper than the shelfand 
plunges to depths of 3.6 kilometres. The slope forms, in 
effect, the sides of the continents. Its width ranges from 
20 to 100 kilometres. In many places, deep underwater 
canyons gash the slope. Some canyons rival the gigantic 
Grand Canyon of North America in size. Most such un- 
derwater canyons lie offshore from large rivers, and for- 
mer rivers may have carved them. The movement of 
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The land beneath the oceans has varied features. It consists of huge mountain ranges; broad 
basins and plains; and long, narrow valleys. The map below shows the major landforms of the 
world's ocean floor. The map index on the page following this map indicates their locations. 
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sediment along the ocean bottom also may form some 
canyons. 

The continental rise consists of sediment from the 
continental shelf and slope that accumulates at the bot- 
tom of the slope. The thick sediment deposits of the 
continental rise extend up to about 1,000 kilometres 
from the slope. 

Deep-sea peaks, valleys, and plains lie beyond the 
continental margin in the ocean basin, The midocean 
ridges form a chief feature of the basin. The ridges con- 
sist of a chain of mountains that runs about 60,000 kilo- 
metres through the three major oceans. Scientists dis- 
covered the mountain chain independently in each 
ocean and gave it different names, including Mid- 
Atlantic Ridge, East Pacific Rise, and Mid-Indian Ridge. 
Most mountains of the midocean ridges stand about 
1,500 metres above the sea floor. Some peaks rise above 
the surface and form islands, such as the Azores and 
Iceland in the Atlantic Ocean. Deep valleys cut across 
the ridges in many places, producing a rugged, frac- 
tured surface. Some midocean ridges have valleys that 
slice down through the centre of them. Frequent vol- 
canic activity occurs along such central valleys. 

The sides of the midocean ridges slope down into 
vast regions called abyssa/ plains. The accumulation of 
sediment buries most features of the ocean floor along 
the abyssal plains, which are flat as a result. The two 
chief sources of deep-sea sediment are the land itself 
and marine life. The breaking down and wearing away 
of rock produces land sediment, which rivers carry to 
the ocean. Wind also carries land sediment—mostly 
from deserts—to the ocean. In addition, volcanic erup- 
tions spread large amounts of sediment over the ocean. 
Marine life sediment consists mainly of tiny shells and 
the remains of dead organisms of the plankton. When 
such matter makes up a large part of a sediment, scien- 
tists call it an ooze (see Ooze). 

Other features of the deep-sea basin include the long, 
narrow trenches and isolated underwater mountains 
called seamounts. Trenches form the deepest parts of 
the ocean. Volcanic eruptions produce seamounts, The 
Mountains have steep sides and may rise as high as 
4,000 metres above the sea floor. 

How the sea floor was formed. Since the late 
1800s, scientists have developed several theories to ex- 
plain how the sea floor was formed, The theory of conti- 
nental drift first received wide attention during the early 
19005. According to the continental drift theory, the 
continents originally consisted of a single great land 
mass surrounded by one ocean. The mass broke up into 
continents, which slowly drifted apart. The theory ex- 
plains why the shape of the eastern coast of the Ameri- 
cas and that of the western coast of Africa seem to fit to- 


Features of the ocean floor 


This index lists the main features shown on the map on the Preceding two pages. 
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gether like pieces of a jigsaw puzzle. New oceans, in- 
cluding the Atlantic and the Indian oceans, resulted 
from the drift of the continents. 

At first, many scientists rejected the continental drift 
theory because no one could explain what forces might 
move continents. Then in the early 1960's, a theory 
called sea-floor spreading provided some explanation, 
According to the theory, the sea floor itself moves, car- 
rying the continents along. Circulating movements deep 
within the earth's mantle—that is, the thick layer of hot 
melted rock beneath the earth's crust—make the sea 
floor move. The circulating movements carry melted 
rock up to the midocean ridges and force it into the cen- 
tral valleys of the ridges. As the melted rock cools and 
hardens, it forms new sea floor and pushes the old floor 
and the continents away from the ridges. 

Another theory, called p/ate tectonics, combines and 
expands on the ideas of sea-floor spreading and conti- 
nental drift. According to plate tectonics, the earth's 
outer shell consists of huge rigid plates that move con- 
tinuously. As the plates move, they carry the ocean floor 
and the continents with them. The plates move about 13 
to 20 centimetres a year. Different movements of the 
plates have different effects on the ocean bottom and 
the continents. Sea-floor spreading—and the formation 
of new sea floor—occurs where plates move apart. The 
midocean ridges mark such areas. 

As plates move away from one another in one place, 
they must move toward one another elsewhere. When 
two plates collide, one plate may pile up against the 
other, forming mountains. Or one plate may be drawn 
down into the mantle under the other plate. Such action 
produces trenches and volcanoes. Earthquakes occur at 
the boundaries of plates that slide past one another. The 
Atlantic Ocean is slowly growing wider and the Pacific 
smaller because of plate tectonics. See Earth (illustra: 
tion: The earth's plates); Plate tectonics. 

The oceanic crust forms the ocean floor. It consists of 
hard rock called basalt. The continents lie on the conti- 
nental crust, which consists mainly of granite. Granite is 
lighter than basalt, and so the continental crust basically 
“floats” on the mantle, above the oceanic crust. The : 
ocean basins, as sunken areas, thus collect water. Scien- 
tists have several theories to explain how the ocean ba- 
sins originally filled with water. But most scientists be- 
lieve that the water came from the earth's interior an Hy 
was released as water vapour through volcanoes. As i 
earth cooled, the vapour condensed to water and fe 
rain, filling the ocean basins. 


Exploring the ocean 


Why explore the ocean? As we have seen, the 
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medicines. It is important for transportation and trade. It 
provides recreation in the form of boating, fishing, 
swimming, and other activities. The action of the ocean 
and the atmosphere on each other affects the weather 
and the climate. We depend on the ocean in so many 
ways that we should find out all we can about it. By ex- 
ploring and understanding the ocean, we can learn to 
manage its resources wisely. 

Tools of exploration. To understand the ocean bet- 
ter, scientists must gather information about its behav- 
iour, The tools that oceanographers use in their efforts 
to explore the sea include (1) research ships, (2) research 
submarines called submersibles, (3) satellites, and (4) 
computers. 

Research ships typically measure about 30 to 90 me- 
tres long and include laboratory space where scientists 
can work while at sea. Oceanographers travel on re- 
search vessels to make observations and take measure- 
ments. They may stay at sea for weeks or months at a 
time. They often work in rough seas and in distant loca- 
tions. 

Oceanographers use several types of instruments on 
research ships. They operate underwater cameras to 
photograph the sea floor. Electronic devices send out 
sound waves and record the echoes from the ocean 
floor, The records of the echoes provide information 
about the depth of the sea. The most powerful of such 
instruments records echoes from deep within the 
earth's crust. Scientists analyse the records to learn 
about the structure of the crust. Oceanographers also 
use special devices to collect samples of seawater from 
Various depths and then measure the temperature, salin- 
iy, and other characteristics of the seawater samples. 
Nets towed behind research ships gather samples of 
marine life for study. 

_Oceanographers also use a number of floating de- 
Vices. For example, a mooring consists of an anchor an 
afloat connected by a cable. The float may be placed on 
the ocean surface or at a determined depth. Scientists 
attach various instruments to the cable section ofa 
mooring. Some instruments measure the speed and di- 
rection of ocean currents at different depths. Other de- 
vices record the temperature and salinity of the water. A 
oe may remain out at sea several be before the 

search ship picks up the device and its data. f 

Other floating devidas include buoys, which drift with 
the ocean's surface currents. Buoys chiefly provide infor- 
mation about ocean circulation. However, they may also 
record air pressure or surface water temperature. Buoys 
relay data to scientists through orbiting space satellites. 
Certain buoys can drift with currents below the ocean 
Surface, 

Oceanographers use specialized ships that have 
equipment to drill deep into the ocean bottom. The 
equipment removes cores (samples) of sediment and 
hard rock from beneath the sea floor. The cores are able 
to provide scientists with valuable information about the 
age, composition, and development of the ocean floor. 

Submersibles can descend to the depths of the 
ocean. They enable scientists to observe features on the 
Sea floor that may be missed by instruments lowered 
from research ships on the surface. Manned submers- 
ibles, such as the U.S. Alvin and Turtle, carry a human 
Crew. The crew members take photographs and, using 4 
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mechanical arm outside the vessel, gather samples and 
set out instruments, Unmanned submersibles carry no 
crew. They have television cameras that scientists oper- 
ate from a surface ship. In 1985, two unmanned 
submersibles—the U.S. Argo and the French Sar—found 
and explored the wreckage of the Titanic, a British pas- 


bmersible Alvin can carry a crew of scientists to the 
ea foe where they take photographs and gather samples. 
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senger ship that sank in the Atlantic in 1912. Submers- 
ibles can also carry divers to the ocean depths, where 
they leave the vehicles to study the ocean environment 
directly. See Diving, Underwater. 

Satellites transmit data from buoys and other instru- 
ments at sea to oceanographers on shore. They also 
provide views of vast expanses of the sea from their po- 
sition high above the earth. Satellite photographs can 
show the distribution of sea ice, the extent of surface oil 
slicks, and the cloud formations over the ocean. Satel- 
lites can also be used to map the temperature and col- 
our of the ocean surface, enabling scientists to study 
daily variations in the routes and patterns of ocean cur- 
rents. Oceanographers rely increasingly on satellites, 
which supply a greater range of information more 
quickly than do research ships. 

Computers enable oceanographers to collect and an- 
alyse the enormous amounts of data obtained every day 
from satellites and from instruments on research ships. 
Scientists also use computers to create models (mathe- 
matical representations) of the ocean's movement and 
structure. They study the models to understand and pre- 
dict the ocean's behaviour and its effect on the environ- 
ment. 

Discoveries. Oceanographers constantly discover 
new and interesting facts about the sea. One of the most 


A wave-and-current channel reproduces the actions of ocean 
waves for study in a laboratory, By observing the channel, scien- 
tists gain detailed information about Ocean water movements, 
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exciting discoveries occurred in 1977, when scientists 
detected a hot vent on the sea floor near the Galapagos 
Islands in the eastern Pacific Ocean. Discoveries of simi- 
lar vents followed, chiefly in the eastern Pacific, Hot 
vents occur along the midocean ridges, where the sea 
floor is expanding, at depths of about 2,500 to 3,000 me- 
tres. Water containing such minerals as copper, iron, 
and zinc flows from the vents. As the hot water comes 
into contact with the colder seawater, the minerals settle 
out and form deposits around the vents. The deposits 
take the shape of “chimneys” through which the water 
shoots out. The presence of iron darkens the water, and 
so black “smoke” appears to be flowing from the chim- 
neys. For that reason, hot vents are often called black 
smokers, 

The hot vents support large communities of strange 
marine life. Certain forms of bacteria use chemicals in 
the hot water to grow and reproduce. The bacteria 
serve as the base of the food chain of the vent communi- 
ties. Other forms of life found near hot vents include 
clams up to 30 centimetres long and giant, bright red tu- 
beworms measuring up to 3.7 metres long. Scientists 
have further discovered various species of crabs, fish, 
shrimp, and other animals in the vent communities. 
Most of the animals were previously unknown species 
of marine life. 

Oceanographers also make discoveries as they apply 
new tools and techniques to familiar subjects of re- 
search. For example, the use of satellites and computers 
has increased their understanding of El Niño, a marine 
Phenomenon (event) that occurs about every two to 
seven years. During an El Niño, a warm current flows 
southward along the west coast of South America, 
warming the normally cold coastal waters of Ecuador 
and Peru. The term El Niño also refers to the current it 
self. The warming of the ocean waters kills many fish 
and sea birds, damaging the economy of Ecuador and 
Peru. 

For many years, El Niño was considered only a local 
phenomenon. In the late 1960's, however, scientists ob: 
served a connection between El Niño and a change in 
the wind pattern over the entire tropical Pacific Ocean. 
Scientists used the information to predict an El Niño for 
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the first time in 1975. In 1982 and 1983, the shift in wind 
pattern over the tropical Pacific led to a particularly 
powerful El Niño that affected rainfall in several parts of 
the world. For example, droughts occurred in Australia 
and Indonesia, while floods drenched parts of South 
America. Oceanographers continue to study El Niño 
closely. an in their ability to predict the phe- 
nomenon would benefi ies i 

Ti N it countries in many parts of the 


Ocean problems 


Ocean pollution. Pollutants (substances that cause 
pollution) enter the ocean through accidents, careless- 
ness, and the deliberate dumping of wastes. The ocean 
n absorb some types of pollutants in certain quantities 

ecause of its great size and the natural chemical proc- 
on that occur within it. But people continue to intro- 
ae morg and more pollutants into the sea. The ocean 
K e able to absorb it all. The ocean provides us 
aam ny necessities—and it helps keep our environ- 

ent healthy. It is therefore extremely important that we 
work to control ocean pollution. 
ge sam source of ocean pollution. Most oil pol- 
Ea is the ocean from oil spills on land or in riv- 
iis on ranpa petroleum. Oil also seeps into the 
seat aeara y from cracks in the sea floor. Oil tanker 
sa a accidents at sea account for only a small 
eo, enin oil pollution, but their effects may be 
Saat : ne world’s largest accidental oil spill oc- 
aean ungi 979, when an oil well blew out off the 
aae oco and spilled about 490 million litres 
Marente orld's worst tanker oil spill occurred in A marine biologist, aboye, sturies ute in hanenn: ane 

, when a tanker ran aground off the coast of used to gather tiny animals and plantlike organisms. 


257 million litres. A major oil spill in the 
curred in March 1989, when a tanker 
ran aground off Alaska and leaked nearly 42 million li- 
tres, What may have been the world’s largest oil spill oc- 
curred when Iraq deliberately released about 950 mil- 
lion litres of oil into the Persian Gulf during the Persian 
Gulf War (1991). In water, much of the oil forms tarlike 
lumps, which litter beaches and other coastal areas. Oil 
also coats fish, birds, and marine mammals, killing many 


of them. 
Scientists and engineers have devised several meth- 
ods to clean up oil spills. One method involves placing a 
d the spill to prevent it 


ring of floating devices aroun: 
. Pumps or skimming devices then col- 


he surface of the water. Oil 
may also be recovered by placing sheets or particles of 
g material on the ocean surface. 


floating, oil-absorbin 
Burning the oil cleans a spill, but it produces air pollu- 


tion. Detergents help break up spills, but they may 
cause additional harm to marine life. 

Ocean dumping. The deliberate dumping of waste 
products into the sea is another major source of ocean 
pollution. Such products include industrial wastes and 
sewage. Industries dump chemicals, animal and plant 
matter, and other pollutants. Sewerage systems carry 
human wastes, ground-up refuse, and water used for 
bathing and laundering to the sea. Waste treatment 


plants remove some of the most poisonous wastes from 
still contains material 
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ized nations were dumping billions of metric tons of 

waste products into the ocean every year. But in 1988, 
the United States passed a law banning all U.S. ocean 
dumping by 1992. 

Plastics dumped into the ocean form an especially 
damaging group of pollutants because they do not 
break down easily. Sea birds, turtles, seals, whales, and 
other marine animals eat plastic nets, bags, and packing 
material. Animals that mistake plastic items for food die 
of starvation if the plastic blocks the digestive system. 
Tiny plastic pellets also litter the ocean. These pellets 
tend to float on the ocean surface, where they disrupt 
the environment of microscopic, surface-dwelling or- 
ganisms, 

By the late 1980s, an estimated 6.4 billion kilograms of 
plastic was being dumped into the ocean annually. The 
figure includes plastic waste discarded from ships and 
fishing vessels. In December 1988, an international 
treaty banning the dumping of plastics from ships and 
other vessels went into effect. The United Kingdom, the 
United States, and several other countries have ratified 
the treaty. 

Who owns the ocean? This question has become in- 
creasingly important as countries have learned that fish 
and other ocean resources can be used up and that 
valuable minerals lie on and under the sea floor. Various 
United Nations committees have worked to develop an 
agreement on ownership of the sea. Their efforts re- 
sulted in the Law of the Sea Treaty, drafted by a confer- 
ence in 1982, The treaty went into effect in 1994, after 
more than 60 nations ratified it. The treaty calls for a sys- 
tem to protect the economic and environmental inter- 
ests of coastal nations, while allowing the free passage 
of other countries’ ships. 

Under the treaty, the laws of a coastal nation apply 
throughout its territorial sea, which extends 12 nautical 
miles (22 kilometres) from the nation’s shoreline. An ex- 
clusive economic zone (EEZ) extends, in most cases, 200 
nautical miles (370 kilometres) beyond the nation’s terri- 
torial sea. This means that each coastal nation, even if it 


Chemical Oceanographers study the composition of sea- 
water. These scientists are lowering a device called a Nansen 
bottle into deep water. It will bring up a water sample. 


is an island, has total control over resources and Te- 
search within its EEZ. The remaining ocean area is de- 
fined as the high seas, where no nation may make a ter- 
ritorial claim. But even on the high seas, various 
international agreements govern fishing methods and 
fishing catches. 

The Law of the Sea also makes provisions concerning 
the resources of the sea floor. In particular, the treaty re- 
fers to the minerals, such as manganese, cobalt, copper, 
and nickel, that lie on or under the sea bed. It states that 
mining operations should be supervised by an interna- 
tional sea-bed authority. 


Oceanography 


The ocean can be studied in many ways, and the sci- 
ence of oceanography includes many specialities, Physi- 
cal oceanographers study waves, tides, currents, and 
the action of the ocean and the atmosphere on each 
other. Chemical oceanographers deal with the chemi- 
cals in seawater and the chemical reactions that occurin 
the ocean. Marine geologists and marine geophysicists 
analyse the form and composition of the sea floor, as 
well as the forces that shape the ocean floor. Marine ge- 
ologists mainly study the sediments and surface features 
of the ocean bottom. Marine geophysicists deal with the 
deeper oceanic crust. Biological oceanographers and 
marine biologists study marine life, from microscopic 
bacteria to large marine mammals. Ocean engineers de- 
sign oceanographic research tools and develop meth- 
ods for obtaining minerals and other resources from the 
sea. Oceanographers may also work with computers in 
an attempt to try to re-create, analyse, and predict ocean 
behaviour. 

Related articles in World Book include: 


Oceans 


Antarctic Ocean 
Arctic Ocean 
Atlantic Ocean 
Indian Ocean 
Pacific Ocean 
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Macine geologists study sediments and surface features of the 
en ottom. These scientists are examining cores (samples) of 
ent and hard rock drilled from beneath the sea floor. 
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Questions 
What are black smokers? 
Where do organisms of the benthos live? 
What major resources does the ocean provide? 
What is the theory of sea-floor spreading? 
How much of the earth's surface does the ocean cover? 
What types of information do oceanographers receive from sat- 
ellites? 
What are tsunamis? 
How does the moon affect the movement of the ocean? 


Where is the deepest known spot in the ocean? 


What is upwelling? 
Why should we work to control ocean pollution? 


Ocean liner. See Ship (Ocean liners). 
jum. See Aquarium. 

Oceania. See Pacific Islands. 
Oceanography. See Ocean (Oceanography). 
Oceanus, in Greek mythology, was the river that was 
believed to encircle the world. Oceanus was also the 
name of the ancient god who was associated with this 
river. The god Oceanus was a Titan, one of the family of 
beings born to Uranus (the sky god) and Ge, or Gaea 
(the earth goddess) soon after the creation of the world. 
Oceanus was the husband of Tethys, who was alsoa 
Titan and a goddess of the sea. 

The Greeks considered the waters of Oceanus the 
source of all other rivers and river gods. The kindly old 
Oceanus and Tethys were the parents of the Oceanids, 
3,000 sea nymphs, and another 3,000 stream spirits. The 
waters of Oceanus marked the limits of all known lands 
and the boundary between the real world and the realm 
of imagination, fables, and dreams. According to one 
myth, the sun, after setting in the west, travelled back to 
the east over the waters of Oceanus ina golden bowl. 
When the stars set, poets used to say they bathed in 
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The ocelot lives in brushy and wooded areas from southwest- 
ern North America to central South America. Ocelots are agile 
climbers and often hunt small animals. 


in an area ranging from southeastern Arizona and south- 
ern Texas in the U.S.A., to Paraguay in South America. It 
spends most of its life on the ground, but often hunts in 
forest trees and is an agile climber. It eats mice, wood 
rats, rabbits, snakes, lizards, birds, young deer, and 
monkeys. In the tropics a favourite food is agouti. If 
taken young, the ocelot can be tamed and makes an ex- 
cellent pet. 

The ground tint of ocelot fur varies greatly in different 
animals, from reddish-yellow to smoky-pearl. Black 
Spots vary in size from dots on the legs and feet to large 
shell-shaped spots on other parts of the body. The oce- 
lot has a pink nose and large, translucent eyes. 

Ocelots have been widely hunted for their fur, and 
their number has decreased sharply. Laws that prohibit 
the hunting of ocelots have been hard to enforce, 

Scientific classification. The ocelot belongs to the cat fam- 
ily, Felidae. It is Felis pardalis. 

are also Animal (picture: Animals of the tropical for- 
ests), 

Ocho Rios is a resort of natural beauty in Jamaica. It 
lies approximately 100 kilometres east of Montego Bay. 
It is a sheltered bay surrounded by coconut groves and 
Sugar cane and fruit plantations. Ocho Rios is a tourist 
attraction boasting beaches, markets, shops, restau- 
rants, hotels, and other recreational facilities. Areas of 
interest nearby include Fern Gully, an area of unspoilt 
tropical vegetation, Roaring River Falls, which has been 
partly used for hydroelectric Power, and Dunn's River 
Falls. 
Ochre is a kind of earth which is ground to a fine pow- 
der and used as a pigment with linseed oil or some 
other oil to form artist's paint Its colour varies from pale 
yellow to brownish-red, Some yellow ochres turn red 
when heated. Ochre consists of iron oxide mixed with 
clay and sand. 
Ockham’s Razor. See William of Ockham. 
O'Connell, Daniel (1775-1847), an Irish statesman, 
helped lead the struggle of Roman Catholics to gain po- 
litical rights in Britain. This struggle resulted in the pass- 


ing of the Catholic Emancipation Act of 1829. That act 
gave Catholic men the right to serve in the British Parlia- 
ment and to hold most other public offices. Previously, 
Catholics were denied these rights in primarily Protes- 
tant Britain. The new law had a major effect in Ireland, a 
part of Britain where most of the people were Catholics, 
O'Connell, called “the Liberator,” became the first Irish 
Catholic to win election to the British House of Com- 
mons. He served there from 1829 to 1847. 

O'Connell was born in Cahirciveen, County Kerry, He 
became a lawyer in 1798. O'Connell formed the Catholic 
Association in 1823 to seek the political rights of Catho- 
lics. In Parliament, he played a key role in the Passing of 
the Reform Act of 1832, which gave most men of the 
middle class the right to vote. He was arrested in 1843 
for supporting a campaign demanding Ireland's com- 
plete independence from Britain. In 1844, he was con- 
victed of plotting against the government and spent 14 
weeks in jail. 

O'Connor, C. Y. (1843-1902), was the engineer respon- 
sible for the scheme to supply fresh water to the gold- 
fields of Western Australia by pipeline from a catchment 
area and storage dam 557 kilometres away. He designed 
and supervised the construction of a safe deepwater 
port at Fremantle. He also improved the rail services, 

Early life. Charles Yelverton O'Connor was born in 
Gravelmouth, County Meath, in Ireland. He began his 
education at Waterford Endowed School and pro- 
ceeded to Dublin University. At 16 years of age he was 
apprenticed to the chief engineer of the Waterford and 
Limerick Railways. 

In 1865, O'Connor migrated to New Zealand, where 
he spent the next 25 years designing and building a vari- 
ety of engineering works. During this period, he mar- 
ried Susan Letitia Ness, a Scot. In 1890, the government 
of Western Australia, under Premier Sir John Foray 
located 1500 pounds to secure the services of a skille i 
engineer to organize public works. The position was 0 
fered to O'Connor. He took up duties in 1891. 

Fremantle Harbour. O'Connor's first major task eA 
engineer in chief was to build a suitable harbour for t e 
colony. At that time, ships calling at Fremantle tied up 
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alongside a deepwater jetty. The mooring was unpro- 
tected and considered unsafe. Mail toate haere 
Fremantle for Albany, and passengers and mail had to 
make an overland journey of 413 kilometres to Perth. 
O'Connor recommended building a harbour inside 
the river mouth, To do so, a bar of rock obstructing the 
mouth had to be removed. All previous attempts to do 
this had failed, but O'Connor proposed blasting and re- 
moving the rock in stages. The harbour was formally de- 
clared open on May 4, 1897. 
ee” expansion. O'Connor was also acting gen- 
A pager for the Government Railways from 1891 to 
i le pushed the Eastern Railway onward to South- 
a ross in 1894, to service the Yilgarn goldfields. It 
$ extended to Coolgardie in 1895, and in 1897, it 
reached Kalgoorlie. 
as bls direction, the length of railways increased 
i, ilometres to 940 kilometres. A new railway 
in in Perth was completed in 1894. 
is a O'Connor took over, the railways had been 
ning at a loss. By 1895 the railways were running ata 
considerable profit. 
ae Water Supply Scheme. The rich gold- 
Rca, oolgardie, 557 kilometres from Perth, were 
ns ea in 1892. Miners flocked to the area from all 
a Australia. The rapidly expanding population 
ie t increasing demands for water. The supply was 
ae quate because of low rainfall and scarcity of un- 
ground water. 
ss authorities asked O'Connor to propost & 
Rein ensive water scheme for the goldfields. His 
ae Buplved the construction of a reservoir on the He- 
eae ver in the Darling Ranges near Perth, 102 metres 
a sea level. From there, a series of eight pumping 
tons would pump 
22,700 cubic metres of 
in daily through 557 
pastes of cast-iron 
pees to a reservoir near 
A ordie, 457 metres 
0Ve sea level. In Septem- 
ie parliament, 
a er Sir John Forrest, 
ctioned a loan of 2 mil- 
n pounds for the project. 
emission of English 
ee appointed in 
Sait, inquired into the fea- 
ity of the scheme. 


C. Y. O'Connor 


O'Connor, Flannery 405 


Goldfields pipeline, de- 
signed by C. Y. O'Connor, car- 
ries water more than 557 kilo- 
metres from Mundaring Weir 
to Kalgoorlie in Western Aus- 
tralia. The pipeline was built 
between 1900 and 1902. 
O'Connor also improved the 
state's railways and designed 
Fremantle Harbour. 


Work commenced early in 1898 with the foundations of 
the weir wall. Concreting began in February 1900, and 
the laying and jointing of pipes started in March 1901. 
The pumping of water commenced in April 1902 and 
followed each section of pipe as it was completed. 

The actual time for the first water to reach Kalgoorlie 
from Mundaring Weir was 10 months, but normally it 
took about four weeks. The Goldfields Water Supply 
Scheme was officially opened at Coolgardie and Kal- 
goorlie on Jan. 24, 1903. 

Untimely death. O'Connor did not live to see the 
Goldfields Water Supply Scheme succeed. His far- 
sighted plans had always met with criticism. He had 
been accused of extravagance with public money and of 
suggesting projects doomed to failure. The press con- 
tinually attacked his character and this ultimately af- 
fected his health. On March 10, 1902, he went for his 
usual morning ride along the beach and shot himself 
only a month before the water from Mundaring Weir 
began to be pumped along the pipeline. 

O'Connor, Feargus (1 794-1855), became a leader of 
the Chartist movement, a national campaign for social 
and political reform in the United Kingdom in the 1830. 
Feargus Edward O'Connor was born at Connorville, 
County Cork, Ireland. He was elected to the British Par- 
liament in 1832. In 1837, he became publisher of the 
Northern Star, a radical Chartist newspaper. O'Connor 
became impatient with the moderate Chartist leaders, 
and, in 1841, he broke away and founded the National 
Charter Association. It proved unsuccessful. 
O'Connor, Flannery (1925-1964), was an American 
author whose novels and stories are filled with terror 
and violence. Many of her characters are physically de- 
formed or emotionally or spiritually disturbed, Some are 
obsessed with religion and the possibility of their own 
damnation or salvation. But O'Connor's books also con- 
tain humour, irony, and satire. 

Mary Flannery O'Connor was born in Savannah, Geor- 
gia, U.S.A. Her Southern heritage and her Roman Cathol- 
icism strongly influenced her writing. She suffered from 
poor health most of her life and could complete only a 
few works. They include two novels, Wise Blood (1952) 
and The Violent Bear It Away (1960). Her stories were 
collected inA Good Man Is Hard to Find (1955) and Eve- 
rything That Rises Must Converge, published in 1965 
after her death. Mystery and Manners, essays and lec- 
tures on literature and writing, was published in 1969. A 
collection of her letters called The Habit of Being was 


published in 1979. 
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O'Connor, Frank (1903-1966), was the pen name of 
Michael O'Donovan, an Irish author who gained fame 
for his short stories about life in Ireland. Many of his sto- 
ries are based on his childhood. He also produced 
works of criticism, published translations of Irish verse, 
and wrote many plays. He was born and educated in 
Cork. 

O'Connor, Thomas Power (1848-1929), was an Irish 
journalist and politician who was a vigorous champion 
of Irish nationalism. He served in the British Parliament 
from 1880 to 1929. 

O'Connor was born in Athlone, in County Westmeath. 
He started work as a reporter for a Dublin newspaper in 
1867. He then founded and edited the London Star, the 

` Sunday Sun, T.P.s Weekly, and other papers. He also 
wrote books and articles. 
Ocotillo is a shrub that 
grows in the deserts of 
Mexico and southwestern 
United States. It is also 
called candlewood, coach- 
whip, and vine cactus. 

The ocotillo plant stands 
1.5 to 7.5 metres tall, and 
has many spiny stems 
growing out like switches 
from a base. After the wet 
season, the stems grow 
leaves and bunches of 
scarlet flowers, But in the 
dry season, they stand bare 
as dry thorny sticks. 

Scientific classification. 
Ocotillo belongs to the fou- 
quieria family, Fouquieriaceae. 
It is Fouquieria splendens. 


Octagon is a plane figure 
with eight sides. It is a type 
of polygon. The sides of an 
octagon meet at points 
called vertices to form 


eight interior angles. The 
interior angles of an octa- 
gon always add up to 
1080°. A type of octagon 
called a regular octagon 
has equal sides and equal 
angles. The area of a regu- 
lar octagon equals one-half 
the product of the perime- 
ter and the apothem, the 
distance from the centre of 
a regular polygon to the 
midpoint of one of its 
sides. 
Octahedron is any solid 
figure that has eight faces. 
It is a type of polyhedron 
(solid figure with many 
faces). The faces of an octa- 
hedron need not have the 
same shape. Some may be 
triangles and others an- 
other kind of polygon. A 


Ocotillo looks like a bunch of 
dry sticks thrust into the sand 
in dry periods. After a wet 
season, tiny green leaves 
cover the plant's long spines, 
and brilliant red blossoms 
form at the tips. 


A regular octagon, above, 
has eight equal sides. 


variety of octahedron 
called a regular octahe- 
dron is a convex polyhe- 
dron in which all of the 
eight faces are congruent 
to any given equilateral tri- 
angle. 

Octane is any of 18 chem- 
ical compounds that con- 
sist of 8 carbon atoms and 
18 hydrogen atoms. Oc- 
tanes are among the chief 
ingredients of petrol. An 
octane called isooctane is 
used in a test mixture to 
determine how well a pet- 
rol resists knocking (see Octane number). Petrol witha 
high octane number prevents engine knock better than 
one with a lower octane number. 

Octanes belong to a group of chemicals called Aydro- 
carbons (see Hydrocarbon). All octanes are colourless 
liquids, all are highly flammable, and all have the same 
molecular formula, C,H,,. However, they have different 
molecular structures and therefore different chemical 
and physical properties. For example, normal octane, 
also called n-octane, boils at 125.7° C, but isooctane 
boils at 99.2" C. 

Octane number is a number that tells how well a 
motor fuel resists “knocking.” “Knocking” occurs when 
the last of the fuel in an engine cylinder burns too soon 
or too fast. The octane number of a motor fuel is found 
by comparing the fuel’s knocking tendency with that of 
reference fuels in a test engine. Each reference fuel isa 
blend of normal heptane (a knock-prone fuel) and iso 
tane (a knock-resistant fuel). Normal heptane has an ot- 
tane number of zero, and isooctane a value of 100. A 
motor fuel has an octane number of 85 if it produces the 
same knock as a reference fuel made of 85 per cent iso 
octane and 15 per cent normal heptane. Most petrols 
have octane numbers from 80 to 100. See also Petrol; 
Tetraethyl lead. 

Octave, in music. See Music (Musical terms). 
Octavia (692-11 B.C) was the older half-sister of the 
Roman ruler Octavian, who became the emperor Au- 
gustus in 27 B.C. Octavia married Octavian's co-ruler 
Mark Antony in 40 B.C. The marriage sealed a pened 
pact that ended a civil war between Octavian and E 
tony. Octavia bore Antony two daughters, Antonia 
Elder and Antonia the Younger. clot 

Antony treated Octavia badly. He had fallen in i z 
with Cleopatra, queen of Egypt, before he mami ke 
tavia. In 37 B.C, Antony left Octavia to live with Cle i 
tra. He divorced Octavia in 32 B.C. Afterward, oo in 
brought up Antony's children by his first wife, Ha 
addition to her own children by Antony and her anil 
husband, Marcellus. Octavia also raised Antony s c in 
aren by Cleopatra after Antony and Cleopatra die 

C. 


A regular octahedron, 
above, has eight faces, each 
of which is congruent to any 
given equilateral triangle, 


See also Antony, Mark; Augustus; Cleopatra. 
See Augustus. sen fe tiok 
Octillion. In the United Kingdom, an octillion is |. 
lowed by 48 zeros. In France and the United Set 
1 with 27 zeros. See also Decimal system (The da 
system and number words). 


October is the 10th month of the year according to the 
Gregorian calendar, which is used in almost all the 
world today. Its name comes from the Latin word for 
eight. October was the 8th month in the early Roman 
calendar. It later became the 10th month when the an- 
cient Romans moved the beginning of the year from 
March 1 to January 1. October has had 31 days since the 
time of the Roman emperor Augustus. 

In temperate lands of the Northern Hemisphere, the 
first frost usually occurs in October. Farmers must finish 
harvesting most crops, but the cold weather does not 
come to stay. Days of warm, hazy sunshine still appear. 
They inspired poets to sing the praises of October and 
the arrival of autumn, Leaves change to brilliant crimson, 
russet, and gold. in the temperate regions of the South- 
ern Hemisphere, October heralds the end of the cool 


Important October events 
EE) 


1 First “Model T” Ford car put on the market, 1908. 
— Jimmy Carter, U.S. president, born 1924. 
~= China's national day, marking the foundation of the 
Communist republic in 1949, 
2 Mohandas Gandhi, Indian political leader, born 1869. 
3 Eleonora Duse, Italian actress, born 1859. 
4 Painter Jean Francois Millet born 1814. 
~ American artist Frederic Remington born 1861, 
~ The Soviet Union launched first artificial satellite, 1957. 
5 Gregorian calendar introduced, 1582. 
> Denis Diderot, French author, born 1713. 
6 Jenny Lind, Swedish singer, born 1820. 
~ George Westinghouse, American inventor, born 1846. 
~ Le Corbusier, Swiss-born architect, born 1887. 
~ Anwar el-Sadat, president of Egypt, assassinated 1981. 
7 James Cook, British navigator, sighted the coast of New 
Zealand, 1769. 
~ Niels Bohr, Danish physicist, born 1885. 
8 Inthe United States, the Chicago fire began, and burned 
for about 30 hours, 1871. 
9 Camille Saint-Saëns, French composer, born 1835. 
10 Henry Cavendish, English scientist, born 1731, 
~ Giuseppe Verdi, Italian opera composer, born 1813. 
~ Norwegian explorer and statesman Fridtjof Nansen 
born 1861. 
~ Helen Hayes, American actress, born 1900. 
11 Arthur Phillip, first governor of New South Wales, Aus- 
tralia, born in London, 1738. 
~ Eleanor Roosevelt, wife of U.S. President Franklin D. 
Roosevelt, born 1884, 
~ François Mauriac, French novelist, born 1885. 
12 Columbus landed in America, 1492. À 
~ James Ramsay MacDonald, first Labour prime minister 
of Britain, born 1866. 


Oct. 1—first 
“Model T Ford 


Oct. birthstone— 
Opal 
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winter season and the approach of spring. 

Activities. Farmers harvest October crops and store 
them or transport them to market. A few fruits, such as 
apples and grapes, are still on trees and vines in some 
areas. Many apples are harvested at the end of October, 
An old English name for October was Winmonath, or 
“wine month’, for this was the season of wine-making, 

Special days. National holidays in October include 
Thanksgiving Day in Canada, on the second Monday of 
the month. China celebrates its national day, which 
marks the foundation of the Communist republic in 
1949, on Oct. 1. On Oct. 12, 1492, Christopher Columbus 
and his ships arrived in the New World, and this event is 
commemorated by Americans on Columbus Day, on the 
second Monday in October. In South Africa, Oct. 10 is 
Kruger Day, in honour of the birthday of the Boer leader 


12 Vaughan Williams, British composer, born 1872. 
13 Lead arate German scientist, born 1821. 
— British prime minister Margaret Thatcher born 1925. 
14 William the Conqueror won the Battle of Hastings, 
which assured the Norman conquest of England, 1066. 
— William Penn, founder of Pennsylvania, born 1644. 
— Eamon de Valera, president of the Irish Republic, born 


1882. 

— Dwight D. Eisenhower, U.S. president, born 1890. 

— E E. Cummings, American poet, born 1894, 

— American pilot Charles Yeager became the first person 
to fly faster than sound, piloting the Bell X-1 plane, 1947. 
Virgil, Roman poet, born 70 B. 

a e re de Rozier became first person t0 make an as- 
t in a captive balloon, 1783. 
= Philosopher Friedrich Nietzsche born 1844, 
16 Dictionary editor Noah Webster born 1758, 

— Oscar Wilde, Irish-born dramatist, born 1854. 

— David Ben-Gurion, Israeli prime minister and Zionist 
leader, born 1886. 

— Eugene O'Neill, American playwright and Nobel Prize 

y 1888. 
17 SP e John Burgoyne surrendered his army to 
the Americans at Saratoga, 1777. es 

— American antislavery campaigner John Brown and his 
men seized the United States arsenal at Harpers Ferry, 
Virginia, U.S.A., 1859. 

Henri Bergson, French philosopher, born 1859. 
i Sidney George Holland, New Zealand prime minister, 


= ea Biot Trudeau, prime minister of Canada, born 


19 Bs troops under Cornwallis surrendered to the 


‘Americans at Yorktown, 1781. 


Oct. 4—U.S.S.R. 
launch Sputnik 


Oct. 2—Mohandas 
Gandhi born 
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Paul Kruger. The Indian festival of Diwali, the first day of 
the Hindu New Year, falls in late autumn, often in Octo- 
ber. On the evening of Halloween, the last day of Octo- 
ber, children in some countries disguise themselves 
with masks and costumes and go from door to door ask- 
ing for a treat. 

October symbols. The calendula is the special 
flower for October. The birthstones for this month are 
the opal and the tourmaline. 


Quotations 


October turned my maple's leaves to gold; 
The most are gone now; here and there one lingers; 
Soon these will slip from out the twig’s weak hold, 
Like coins between a dying miser's fingers. 
Thomas Bailey Aldrich 


Important October events 


There is something in October sets the gipsy 
blood astir; 
We must rise and follow her, 
When from every hill of flame 
She calls, and calls each vagabond by name. 
Bliss Carman 


October gave a party; 
The leaves by hundreds came; 
The ashes, oaks, and maples, 
And those of every name. 
George Cooper 


Related articles in World Book include: 


Autumn Calendula Opal 
Calendar Halloween Tourmaline 
October Revolution. See Union of Soviet Socialist 
Republics (History). 


a | 


19 Thomas Edison began first successful demonstration of 
yield oo 1879. 

20 itect Sir Christopher Wren, designer of St. Paul's 
Cathedral, London, born 1632. 

= Pe Sl American philosopher and educator, born 


— Allied forces landed te begin the liberation of the Philip- 
ss Hat Vr 
juese navigator Ferdinand Magellan entered strait 
at the southern tip of South America that bears his 
name, 1520, 
— Hokusai, Japanese artist, born 1760. 
~ Samuel Taylor Coleridge, English poet, born 1772. 
~ British fleet commanded by Horatio Nelson defeated a 
epubined French and Spanish fleet at the battle of Tra- 
igar, 
— Alfred Nobel, Swedish philanthropist and fou 
pa neNobel Prize, bom 1633 anc 
ranz Liszt, Hungarian composer, born 1811. 
— Sam Houston inau jurated as first president 
public of Texas, 1696, sume ke: 
> Sarah Bernhardt, French actress, born 1844. 
23 Pelé (Edson Arantes do Nascimento), Brazilian soccer 
Britt began of 
fe! ive at El Al; 
PE nsi lamein in Egypt in World 
— Battle for Gulf in the Philippines began 
Wa ae e Philippines. in World 
Anton van Leeuwenhoek, Dutch mi 
rst bom ray microscopist and natu- 
— United Nations formally established when necessary 
5 ember of members ratified charter, 1945. 
Henry ngland defeated French 
Hundred Years’ War, 1415. te ee 


25 Dirck Hartog landed on an island off the coast of West- 
ern Australia, 1616, 

— Thomas B. Macaulay, English historian, born 1800. 

— “Waltz King’ Johann Strauss, Jr., born 1825. 

— Georges Bizet, French composer, born 1838. 

— Battle of Balaklava in the Crimean War, 1854. 

— Spanish painter Pablo Picasso born 1881 

— Richard É. Byrd, American explorer of the North and 
South poles, born 1888. 

26 Helmuth von Moltke, Prussian general, born 1800. 

— Erie Canal opened to traffic, 1825. 

— French statesman Francois Mitterand born 1916, 

27 Niccolò Paganini, Italian violinist, born 1782, 

— Theodore Roosevelt, United States president, born 
1858. 

— Captain James Cook, English explorer, born 1728. 

28 Harvard College founded in America 1636. 
— Statue of Liberty in New York harbour dedicated, 1886. 
— Jonas Salk, developer of a polio vaccine, born 1914. 
29 james Boswell, Scottish biographer of Samuel Johnson, 
born 1740. 

— Marion Phillips, Australian economist and the first Aus- 
tralian woman to be elected to the British House of 
Commons, born 1881. 

— Blackest day in stock market history, 1929. 


30 John Adams, U.S. president, born 1735. 


— Benito Mussolini, founder of fascism, became premier 

of Italy, 1922, 
31 Martin Luther nailed his 95 theses to the door of a 

church at Wittenberg, 1517. 

— Jan Vermeer, Dutch painter, born 1632. 

— John Keats, English poet, born 1795. 

— Sir Hubert Wilkins, Australian explorer, born 1888. 

— Indian leader Indira Gandhi assasinated 1984. 


Oct. 12—Columbus’ Oct. 14—Eamon 
arrival in America de Valera born 


r 
Oct. 15—first manned Oct. 21—Battle of Trafalg# 
balloon ascent 


Oct i 
ie Monet, are soft-bodied sea animals with eight long arm: 
cles of octa arm enable an octopus to cling tightly to roc! 
right show puses. The giant octopus, left, lives in the Paci 

a cluster of transparent octopus eggs, top, 


Or 

oped a sea animal with a rounded body, large 

of ee bpusde us long arms, There are about 100 species 

sandy, or pains best-known species inhabit rocky, 

throughout cs y bottoms in shallow parts of oceans 

ters, e world. Other octopuses live in deep wa- 

bees vary greatly in size. The largest species, 

3880 kilogr, ‘opus of the Pacific Ocean, weighs as much 

the tip orams measure tiga than 6 metres from 

side of the he ue to the tip of another on the opposite 

dian Ocean ody. The smallest species, found in the In- 

about 2.5 ce: weighs less than 28 grams and measures 
OT from arm tip to arm tip. 

uses, This s belong to a group of animals called mol- 

snails, like oae also includes clams, oysters, and 

Uses that h quids and cuttlefish, octopuses are mol- 
The L ee ee 

fleshy, muse, of an octopus is soft and boneless. A 
main aA covering, called the mantle, surrounds 

the gills, of the body, forming a cavity that encloses 

Al 

tle ane breathes by drawing water into the man- 

the gills. Th e circulation of water provides oxygen for 

out throu E mantle then contracts and forces the water 

Pus has i a tube called the funnel or siphon. An octo- 

Gills and ee hearts. Two hearts are associated with the 

3 Nabe called gill hearts. 
0 eyes of an octopus are on each side of the 
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s. Muscular suckers on the under- 
ks or prey. There are about 100 spe- 
fic Ocean. The photographs on the 
and a newly hatched octopus. 


head. They are similar in structure to the eyes of human 


beings and provide good vision. 

Eight arms extend from the head of an octopus. At 
their base, the arms are united by a membrane web, The 
underside of each arm is lined with round, muscular 
suckers. An octopus uses its arms and suckers to move 
along the ocean bottom and to capture the small 


The body of an octopus 
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animals that it eats. The suckers can provide enormous 
suction, enabling the octopus to attach firmly to rocks. If 
an octopus loses an arm, a new one grows in its place. 
An octopus’s mouth is a beaklike structure located be- 
neath the head at the base of the arms. 

The life of an octopus. Octopuses feed chiefly on 
crabs, clams, and snails. Many species also eat other oc- 
topuses. Certain octopuses make a hole in the shell of 
prey and inject a poison that paralyses the animals. 

Many sea animals—especially seals, whales, and cer- 
tain fish—prey on octopuses. An octopus has various 
means of avoiding predators. It can swim quickly back- 
ward by forcing a powerful jet of water through its fun- 
nel, The octopus may conceal itself by discharging a 
cloud of inky fluid. In some cases, the shape of the ink 
cloud resembles the octopus and thus acts as a decoy. 

An octopus also can escape danger by rapidly chang- 
ing colour. Its skin contains cells called chromato- 

Phores, each of which contains a single-coloured pig- 
ment. When the octopus is excited, these cells contract 
or expand, producing a colour change that can startle a 
predator or help camouflage the octopus. 

Octopuses reproduce sexually. The female octopus 
can lay more than 100,000 eggs. She cares for the eggs 
until they hatch into tiny, immature octopuses. The 
young swim at or near the surface of the water for sev- 
eral weeks as part of p/ankton (see Plankton). Many of 
the young are eaten by fish and other marine animals. 

Octopuses have short lives, Many live one year or 
less. The largest species live about three years. 

Octopuses and people. Most octopuses are not re- 
garded as dangerous to human beings. However, octo- 
puses sometimes bite, so caution is necessary in hand- 
ling them. In some countries, octopus is an important 
food. There are octopus fisheries in many parts of the 
world, most notably off Japan, in the Mediterranean, and 
off the northwest coast of Africa. 

Scientific classification. Octopuses make up the order Oc- 
topoda in the class Cephalopoda and the phylum Mollusca. 
Many species belong to the genus Octopus, 

See also Cuttlefish; Mollusc; Nautilus; Squid. 
Ocular, See Microscope; Telescope. 

Oculist is a doctor who treats eye disorders and dis- 
eases. See Ophthalmology. 
Ó Dálaigh, Cearbhall (1911-1978), was president of 
the Republic of Ireland from 1974 to 1976. Before be- 
coming president, Ó Dalaigh had been a judge of the 
European Court of Justice, in Luxembourg (1973-1974). 
From 1961 to 1973, he was chief justice and president of 
the Supreme Court of Ireland. Ó Dalaigh was born in 
Bray, County Wicklow, and educated at University Col- 
lege, Dublin. From 1931 to 1942, he was editor of the 
Irish Press. He was called to the Bar in 1934. Ó Dalaigh 
served as attorney general from 1946 to 1948 and from 
1951 to 1953. He became a judge in 1953. 
Ode is a poem of moderate length that usually ex- 
presses exalted praise. Greek dramatists wrote choral 
odes that had three parts. Two parts, a strophe and an 
antistrophe, had identical metre. The third part, called 
an epode, had a contrasting metre. Pindar, of ancient 
Greece, wrote odes in praise of athletic heroes. He used 
the strophic form, which came to be called Pindaric (see 
Pindar). Horace, of ancient Rome, wrote odes made up 
of uniform stanzas, called stanzaic form. 


English poetry, from the time of Ben Jonson, included 
a variety of Pindaric odes, stanzaic odes, and irregular 
odes, or those with no particular stanza structure. John 
Dryden wrote two irregular odes in praise of St. Cecilia 
“Ode to Evening,” by William Collins, is a notable stan- 
zaic ode. The great irregular and stanzaic odes of the 
1800's include William Wordsworth's “Ode: Intimations 
of Immortality,” Percy Bysshe Shelley's “Ode to the West 
Wind,“ and John Keats’ "Ode on a Grecian Urn” 

See also Greek literature (Lyric poetry). 

Oder River is an important waterway in central Eu- 
rope. It is about 855 kilometres long and drains about 
119,000 square kilometres. 

The Oder, also called Odra, rises in the Sudetes 
Mountains of the Czech Republic. It then flows north- 
ward across western Poland where it is joined by the 
Neisse (Nysa) River—officially Lausitzer Neisse (Nysa 
Łużycka). The joined rivers form most of the boundary 
between Poland and Germany. The Oder empties into 
the Baltic Sea by way of the Stettin Lagoon (see Poland 
{terrain map]). Oceangoing vessels use the Polish port of 
Szczecin south of the lagoon. 

The Oder's tributaries include the Warta (Warthe) 
River. The Warta links the Oder with the Vistula River in 
Poland by means of the Noteć (Netze) River and a canal. 
Canals also link the Oder with the Polish city of Gliwice 
and with the Havel and Spree rivers in Germany. 

The Oder-Neisse boundary between Poland and Ger- 
many was established after World War II ended in 1945. 
East Germany recognized this boundary in 1950. West 
Germany opposed the boundary until 1970, when it 
signed treaties with both Poland and the Soviet Union 
confirming the boundary. j 
Odessa (pop. 1,106,000) is a seaport city in Ukraine. It 
lies on the southwestern coast of Ukraine, near the Ro- 
manian border. Odessa is on the Black Sea, 51 kilome- 
tres southwest of the mouth of the Dnepr River. For the 
location of Odessa, see Ukraine (map). y 

Odessa is one of Ukraine's industrial centres. Its refin- 
eries produce large amounts of petroleum products, 
and its factories make machinery, cars, aeroplanes, and 
film equipment. Odessa is built in a circular shape and 
slopes down toward the harbour, which serves as an 
important transfer point for rail and ocean transporta- A 
tion. A long, spectacular stairway leads up from the har 
bour. The city is also known for its health resorts. 

Historians are not sure when the first settlemen 
established on the site where Odessa now stands. The 
area was conquered by the Tatars in the 1200s, fo 
by the Lithuanians in the 1300's and the Ottomans in t i 
1500s. Russia gained control in 1792 and built a port a 
a fortress there. In 1795, Russia named the city Oo 
In 1944, Odessa became part of the Ukrainian Sovi t 
cialist Republic of the Soviet Union. In 1991, prior to K 
break-up of the Soviet Union, the Ukrainian republic 
clared itself an independent nation. ist, is 
Odets, Clifford (1906-1963), an American dramang 
best known for his plays of social conflict written n by 
the 1930s. His most successful works were present 
the famous Group Theatre. «about 

Odets’ one-act play Waiting for Lefty (1935) is @ ol 
taxi drivers’ strike. It ranks among the most impor 
the many plays written in the 1930's that deal ep 
struggle of the working class. Odets’ Awake and Si 


it was 


(1935) tells the story of a poor Jewish family in the Bronx 
during the Depression. It is less propagandistic than 
waiting for Lefty, and its style has been compared to the 
style in Anton Chekhov's plays. Odets also wrote Para- 
dise Lost (1935), Golden Boy (1937), The Big Knife (1948), 
and The Country Girl (1950). 

Odets was born in Philadelphia. He helped form the 
Group Theatre in 1931. He worked as a film scriptwriter 
from 1936 until shortly before his death. 

Odin was the chief god in Norse mythology. He is also 
called Wotan. Odin became the ruler of the universe 
after he and his two brothers, Ve and Vili, killed the frost 
giant Ymir, the first living being. From Ymir's huge body, 
they made Midgard, the earth; and began to build As- 
gard, the dwelling place of the gods. 

Valhalla was the home of Odin in Asgard. There he 
feasted with the souls of heroes who had died in battle. 
Odin, a fearless fighter, carried a spear as his special 
weapon and rode an eight-legged horse named Sleip- 
nir, 

Odin was also the wisest god. He gave up one of his 
eyes for the right to drink from the spring of wisdom, 
guarded by Mimir, the water demon. Odin was also 
known for his magic powers. By wounding and hanging 
himself from a tree, he acquired the power of spells 
called runes. They enabled him to predict the future, 
change his shape at will, and visit the underworld. Odin 
had many sons. They included Thor, the god of thunder, 
and Balder, the god of goodness and harmony. 

According to Norse myths, Odin will lead the gods 
against the evil giants at Ragnarok, the battle that will 
destroy the world. He will be eaten by Fenrir, a fero- 
tious wolf. 

The Anglo-Saxons’ name for Odin was Woden. It was 
the source of the word Wednesday. 

See also Mythology (Teutonic mythology); Valhalla. 
Odoacer (A.D. 434?-493) was the Germanic leader who 
overthrew the last emperor of Rome in the West, end- 
ing the West Roman Empire. 

Odoacer was probably born near the Danube River in 
What is now Germany. He joined the West Roman army 
and became a leader of barbarian troops serving the Ro- 
Mans. In 476, when the Roman government refused to 
Jive his troops land for settlement, Odoacer led them in 
i revolt. He deposed the West Roman emperor, Romu- 
us Augustulus, and became the first barbarian king of 
ltaly. Historians consider this event the end of the West 
oman Empire. But for years, barbarian generals had 

een its real rulers. The emperors were symbolic rulers. 
i Odoacer ruled independently, although he pretende 
9 serve Zeno, the East Roman emperor. Zeno never rec- 
°gnized Odoacer as ruler of Italy. In 489, Zeno sent the 
Ostrogoth king Theodoric to attack Odoacer. Odoacer 
retreated to Ravenna, where he surrendered in 493 and 
Was executed (see Theodoric). 
quonata. See Insect (table; pictures: Order Odonata). 

Donnell, Hugh Roe (15712-1602), took a leading 
per in the Irish resistance to English rule in the late 

5005s. On becoming Lord of Tyrconnel, he agreed to ac- 
cept English rule. But he conspired with the Spaniards 
ne aided other rebellious Irish chieftains. After the Bat- 
of Kinsale, O'Donnell went to Spain, where he died. 
pour, See Smell. 

Dowd, Bernard (1866-1953), an Australian poet, 
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was widely acclaimed in his time. He did much to free 
Australian poetry from the tradition of the bush ballad 
and the outdated philosophies of the 1800's. A man of 
wide reading and learning, O'Dowd was deeply influ- 
enced by the American poet Walt Whitman. The three 
aspects of his poetry are his humanitarianism, his faith 
in the individual, and his strong belief in Australia and 
its future. He believed that poetry was useless if not con- 
cerned with society. This belief inspired his sociological 
verse. His lyrical power is evident in his prophetic na- 
tionalistic verse. His best poem is “The Bush’ (1912). 
O'Dowd was born in Beaufort, Victoria. 

Odysseus. See Ulysses. 

Odyssey, an epic poem, is perhaps the most influen- 
tial and most popular work in ancient Greek literature. 
The Odyssey ranks among the greatest adventure sto- 
ries in literature. It became a model for many later ad- 
venture stories. 

According to tradition, the Odyssey was composed 
by the Greek poet Homer, probably in the 700s B.C. The 
central character is Odysseus (Ulysses in Latin), the king 
of Ithaca. The poem describes Odysseus’ journey home 
after fighting for Greece against the city of Troy in the 
Trojan War. The author wrote about this war in the /iad, 
another great epic poem. See Homer, 

The Odyssey consists of 24 books (sections). The story 
takes place during a period of about 10 years. The tale 
begins after much of the action has already occurred. 
This device of starting a story in the middle and return- 
ing to the start is called in medias res. Many later writers 
used it. j, 

The Odyssey begins on the island of Ogygia, where 
Odysseus has been the prisoner of the sea nymph Ca- 
lypso for seven years. Ata council of the gods on Mount 
Olympus, Zeus decides the time has come for Odysseus 


to return to his wife, Penelope, in Ithaca. 


the Sirens during his voyage home, 
operon woman, lured seamen to their 
ging. Odysseus had himself tied to the 


enjoy the singing. 


Odysseus encou! 
The Sirens, part bird a 
death with beautiful sin 
mast so he could safely 
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The scene then changes to Odysseus’ palace in Ithaca, 
where a group of unruly young noblemen has settled. 
The noblemen want Penelope to assume that her hus- 
band is dead. They demand that she marry one of them 
and thus choose a new king of Ithaca. Odysseus’ son, Te- 
lemachus, resents the noblemen. The goddess Athena 
suggests that he go on a journey to seek news of his fa- 
ther. Telemachus agrees and leaves Ithaca. 

The tale next returns to Odysseus’ adventures. The 
god Hermes makes Calypso release Odysseus. Odys- 
seus sails away on a raft, but the sea god Poseidon 
causes a storm and he is shipwrecked on the island of 
the Phaeacians. Nausicaa, the beautiful daughter of the 
Phaeacian king, discovers him. 

Odysseus describes his wanderings since the Tro- 
jan War while being entertained by the Phaeacians. He 
tells of his visit to the land of the lotus-eaters, whose 
magic food makes people forget their homeland, Some 
of his men who ate the food wanted to stay with the 
lotus-eaters, but Odysseus forced them to leave with 
him. Odysseus and his men then sailed to an island 
where they were captured by Polyphemus, a one-eyed 
giant called a Cyclops. They escaped after blinding the 
Cyclops with a heated stake. But the Cyclops prayed to 
his father, Poseidon, to avenge him by making Odys- 
seus homecoming as difficult as possible. 

After more adventures, the ship carrying Odysseus 
and his men landed on the island of the enchantress 
Circe. Circe changed Odysseus’ men into pigs and made 
Odysseus her lover. She told Odysseus that to get 
home, he must visit the underworld to consult the 
prophet Teiresias. In the underworld, Odysseus saw the 
ghosts of his mother and of Trojan War heroes. He also 
witnessed the punishment of sinners. 

Teiresias warned Odysseus of the dangers awaiting 
him, and Circe told him how to sail past the sea mon- 
sters Scylla and Charybdis. Circe also warned him about 
the Sirens, sea nymphs who use their beautiful singing 
to lure sailors to death on a magic island. Odysseus’ ship 
sailed past these dangers and seemed ready to reach 
Ithaca without further trouble. But some of Odysseus’ 
men stole and ate the sacred cattle of the sun on the is- 
land of Thrinacia. As punishment, the ship was de- 
stroyed by a thunderbolt and the men drowned. Odys- 
seus was washed up on Ogygia, where the story began. 

Odysseus returns home. After Odysseus finishes 
his story, the Phaeacians take him to Ithaca. Athena tells 
him of the noblemen in his palace and advises him to re- 
turn home in disguise. Odysseus goes to his palace dis- 
guised as a beggar. Penelope has agreed to marry the 
man who can string Odysseus’ huge bow and shoot an 
arrow through 12 axes. 

The Odyssey as literature. The Odyssey is a skilfully 
written adventure story. The story combines realistic ac- 
counts of life in ancient Greece and elements of histori- 
cal events with fairy tales about imaginary lands, 

The work also contains skilful characterization. Odys- 
seus represents the model of a man of courage and de- 
termination. In spite of many setbacks, he never aban- 
dons his goal of returning home. But he has other 
human traits that keep him from being only a symbol. 
He enjoys life, even while struggling to get home. He is 
restless, clever, and even tricky and is able to invent lies 

easily. In fact, some later Greek dramatists made Odys- 


seus a symbol of deceit. Penelope stands for the faithful, 
loving wife. Telemachus symbolizes the youth who ma- 

tures by facing a difficult challenge. The travels of Odys- 
seus and Telemachus may represent the human journey 
through life and the search for self-fulfilment and self- 


knowledge. 

Related articles in World Book include: 
Aeneid Circe Iliad Scylla 
Aeolus Cyclops Lotus-eater Sirens 
Capri Homer Penelope Ulysses 


Oedema is the swelling of body tissues caused by 
build-up of fluid in the spaces between cells. 

Oedema may be /oca/—that is, limited to one part of | 
the body—or it may affect tissues throughout the body. 
Local oedema commonly results when injured capil- 
laries leak their contents into nearby tissue spaces. 

The most common cause of general oedema is heart 
failure. When a weak heart does not circulate the blood 
effectively, the kidneys cannot remove enough water 
and salt from the bloodstream. As a result, the blood 
volume increases and excess liquid seeps into the body 
tissues, particularly the legs and lungs. The condition is 
called pulmonary oedema when excess fluid accumu- 
lates in the lungs, causing shortness of breath. Doctors 
treat oedema due to heart failure with drugs or surgery 
to improve heart function. Patients also receive diuret- 
ics, drugs that increase the amount of water and salt 
eliminated by the kidneys. 

General oedema also frequently results if poor diet, 
liver disease, or kidney disease causes a drop in the 
protein content of the blood plasma. Proteins in the 
blood plasma play a major role in the blood'’s ability to 
retain fluid. High-protein diets help to correct this type 
of oedema. 

Problems with lymphatic drainage cause /ymphoe- 
dema. This condition often requires long periods of bed 
rest, with the affected body parts elevated and tightly 
wrapped to reduce swelling. 

Oedipus was a king of Thebes in Greek mythology: He 
unknowingly killed his father and married his mother. 
Many ancient authors wrote different versions of the 
story of Oedipus. The following version is based largely 
on Oedipus Rex, a tragedy by the Greek playwright 
Sophocles. 

The oracle (prophet) of Delphi told King Laius of 
Thebes that a son born to his wife, Queen Jocasta, 
would kill him (see Delphi). After Jocasta gave birth toa 
son, Laius ordered the baby put to death. However @ 
shepherd rescued the child and brought him to King 
Polybus of Corinth. Polybus adopted the boy and name’ 
him Oedipus. 

Oedipus grew up in Corinth. As a young man, he d 
learned from the oracle that he would kill his fan 
marry his mother. Believing that Polybus was his fat e 
Oedipus tried to avoid the prophecy by fleeing Corint 
On the road to Thebes, he quarrelled with a man an 
killed him. The stranger was King Laius. lled 

Near Thebes, Oedipus encountered a monster T 
the Sphinx. She had a woman's head, a lion's body, a 
bird's wings. The Sphinx killed everyone who coul four- 
solve this riddle: What has one voice and becomes i 
footed, two-footed, and three-footed? The Sphinx as* 
Oedipus the riddle, which no one had solved. He r 
swered: Man, who crawls on all fours as a baby, the 


walks on two legs, and finally needs a walking stick in 
adage. The Sphinx killed herself because Oedipus had 
solved the riddle. Oedipus was rewarded by being 
made king of Thebes. He married Jocasta. 
several years later, a plague struck Thebes. The ora- 
cle said it would end when the murderer of Laius had 
been driven from Thebes. Oedipus investigated the 
murder and came to realize that Laius was the man he 
had killed on the road to Thebes. He then discovered 
that Laius was his father and Jocasta his mother. Oedi- 
pus blinded himself, and Jocasta hanged herself. 
Oedipus was banished from Thebes. He died at 
Colonus, near Athens. King Theseus of Athens had 
promised him a decent burial there because his spirit 
would protect the area from harm. 
Oedipus complex, a concept used in psychoanalysis, 
isa child's unconscious desire for the exclusive love of 
the parent of the opposite sex. This desire includes jeal- 
ousy toward the parent of the same sex and the uncon- 
scious wish for that parent's death. 
w The term Oedipus complex was first used by the Aus- 
da psychiatrist Sigmund Freud. It comes from the 
maor Oedipus, a Greek hero who unknowingly killed 
bn i and married his mother (see Oedipus). Freud 
ities in to describe the unconscious feelings of 
ties n of both sexes toward their parents. However, 
za Aspe used the term Electra complex for the 
lla girls. According to Greek legend, a woman 
sail oe helped plan the murder of her mother. 
aih elieved that the Oedipus complex is a normal 
Mila uman psychological growth. The Oedipal phase 
tase ahina is commonly considered to last from 
en ae 2} to 6. During this period, children experi- 
yo nne feelings—love and hate, yearning and jeal- 
Piin r ae anger—that produce emotional conflicts. 
Kerai 4 le outgrow the Oedipal phase, but some 
i faite poeta have a strong Oedipus complex 
the eat ccording to Freud, the principal reason for 
ish ening of the complex in boys is the fear of pun- 
pent from the father. 
boi tought that all peoples experience the Oedi- 
bee al ex. But many anthropologists and researchers 
tain ib —- doubt that the complex exists in cer- 
ca Hi estern societies. They believe it develops as a 
Ran a person's social environment and does not 
Gere in everyone. 
of ara ie a unit used mainly to express the intensity 
ntin gth of a magnetic field caused by an electric cur- 
metrs te wire. One oersted equals 79.58 amperes per 
Christia ee Ampere). The unit was named after Hans 
the on Oersted, a Danish physicist who pioneered in 
ian syst ly of electromagnetism. It belongs to the Gauss- 
Used | em of units, but is not in the more commonly 
$ nternational System. 
te Hans Christian (1777-1851), 2 Danish phys- 
iei chemist, laid the foundation for the science 0! 
fiificed on ee (see Electromagnetism). In 1820, he 
ime hi that the needle of a compass wavered every — 
ala it near a wire carrying a current. He had dis- 
Ta that every conductor carrying an electric cur- 
erect sarounded by a magnetic field. Oersted is also 
ie d with producing the first aluminium, in 1825 (see 
re aum [The first aluminium). He wrote Spirit of Na- 
850). Oersted was born in Rudkøbing, Denmark. 


Oestrogen 413 


Oesophagus, also called 
gullet, is the muscular 
canal that carries food 
from the lower part of the 
pharynx to the stomach. 
The muscles in the walls of 
the oesophagus produce 
wavelike contractions, 
moving the food down to 
the stomach. Mucus made 
by glands in its walls helps 
the movement of food by 


keeping the surface of the 
oesophagus moist and 
slippery. 
The human oesophagus The oesophagus connects 
is about 25 centimetres the throat with the stomach. 


long. The length varies © 
greatly in different animals. The oesophagus of fish is 
short, while that of the giraffe is very long. Birds have a 
saclike part of the oesophagus called the crop, for the 
temporary storage of food. 

See also Alimentary canal; Digestive system; Human 
body (Trans-Vision picture); Stomach. 
Oestrogen is any of a group of chemically similar hor- 
mones that cause the growth and development of fe- 
male sexual characteristics in human beings and other 
animals. Oestrogens also influence the female repro- 
ductive cycle. Of the several forms of oestrogen pro- 
duced in a woman's body, oestradiol is the strongest. 

During a girl's preteen or early teenage years, her 
ovaries begin to secrete increasing amounts of oestro- 
gens into the bloodstream. Oestrogens cause the girl to 
develop breasts and rounded hips and cause the genital 
organs to enlarge and mature. estrogens also stimu- 
late the lining of the uterus to thicken. The hormone 
progesterone limits this growth. The amount of oestro- 
gens secreted by the ovaries changes during the men- 
strual cycle. As the woman grows older, her ovaries se- 
crete smaller amounts of oestrogens. After the level of 
oestrogens in the blood becomes too low to stimulate 
the uterine lining, menstruation no longer occurs. At 
this stage, the woman is said to have reached meno- 


use. 
In both women and men, small amounts of oestro- 


gens are produced in fat tissue, muscles, and many 
other parts of the body. In males, the testes (sex organs) 
strogens. The function of oestrogens in 


The drug industry produces synthetic oestrogens for 
IIs and for certain types of medical 
ounts of synthetic oestrogens 

s, For example, the use 
has been associated in some 
women high blood pressure, and dia- 
betes. Women without progester- 
one are at increa 


(inner lining 


lining, and 
ment is safe at properly prescribed dosages. i 
See also DES; Hormone (Growth and sex hormones); 


Menopause; Menstruation; Oestrous cycle; Steroid. 


a 
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Oestrous cycle is the process that prepares the fe- 
males of most species of mammals for mating and bear- 
ing young. It is also called the breeding cycle. Among 
many mammals, the oestrous cycle occurs during a cer- 
tain period, called the breeding season. The cycle is 
timed so that the young are born at the time of year 
when they have the best chance of survival. 

During the oestrous cycle, a period called oestrus, or 
heat, occurs. The female is sexually excited throughout 
oestrus and, among most species of mammals, will mate 
only during this period. The length of both the oestrous 
cycle and oestrus varies among the species. In most 
rats, the cycle lasts about 4 days, and oestrus lasts about 
14 hours. However, among most breeds of dogs, the 
cycle lasts about six months and oestrus lasts about 
three weeks. 

Some mammals—human beings, apes, and some 
kinds of monkeys—do not have an oestrous cycle. The 
females of these species have a menstrual cycle, which 
prepares them to bear young (see Menstruation). 

The oestrous cycle is regulated by (1) environmental 
conditions and (2) hormones. 

Environmental regulation. Seasonal changes in 
several factors of the environment help trigger the oes- 
trous cycle. These factors include the number of hours 
of daylight and the temperature. Among many species, 
the male produces certain odours and sounds that affect 
the female and help start the cycle. 

The environmental changes stimulate the female's Ay- 
pothalamus, a part of the brain, to secrete a substance 
called gonadotropin-releasing hormone. This substance 
stimulates the pituitary gland to secrete follicle- 
stimulating hormone (FSH) and luteinizing hormone (LH). 
FSH and LH prepare the female to mate and to bear 
young. 

Hormonal regulation of the oestrous cycle has two 
phases, the follicular phase and the /uteal phase. 

During the follicular phase, the pituitary gland se- 
cretes an increased amount of FSH. This hormone 
causes follicles, tiny sacs in the ovary, to mature. Each 
follicle contains an egg, the female sex cell. 

Near the end of the follicular phase, the pituitary also 
secretes an increased amount of LH. This stimulates the 
follicles to release the female sex hormones called oes- 
trogens. Oestrogens cause the lining of the uterus 
(womb) to thicken, preparing the uterus to hold a baby 
animal during pregnancy. The additional LH also causes 
the mature follicles to release their eggs from the ovary. 
This release of eggs is called ovulation. The eggs then 
move to the uterus. If they are fertilized by sperm, the 
male sex cells, the eggs attach themselves to the lining 
of the uterus and begin to develop into baby animals. 

Ovulation starts the luteal phase. During this phase, 
LH causes each empty follicle in the ovary to form a 
body of cells called a corpus /uteum (plural, corpora 
lutea). The corpora lutea release progesterone, a female 
sex hormone that further prepares the uterus to hold the 
unborn young. Oestrus begins during or after ovulation. 

If fertilization occurs, the oestrous cycle stops until 
the young have been born. If fertilization does not 
occur, the corpora lutea shrink. The thickened lining of 

the uterus is not needed for young, and the female's 
body absorbs this material. 

See also Reproduction. 


O'Faolain, Sean (1900-1991), became known as a lead: 
ing Irish author. His ability as a writer of short stories 
won him wide acclaim. He also wrote a play, several 
novels, and historical biographies. His collections of 
short stories include Midsummer Night's Madness 
(1932), A Purse of Coppers (1937), and The Talking Trees 
(1971). His other works include Come Back to Erin (1940) 
and The Great ONeill (1942). O'Faolain was born in Cork 
and educated at University College, Cork, and at Har- 
vard University, in the United States. 

Offa. See Kings and queens of Britain and Ireland (The 
Anglo-Saxon and Danish kings). 

Offaly is a county in the province of Leinster in the Re- 
public of Ireland. It is an inland county in the heart of the 
Irish central lowland. There are extensive peat bogs, and 
much of the remainder is agricultural land. The principal 
town and service centre is Tullamore. 

People and government. About 95 per cent of the 
people of Offaly are Roman Catholics. Almost all those 
of other religions are members of the Church of Ireland. 

Offaly and Laois form one constituency, which elects 
five members to Dáil Éireann (the lower house of the Re 
public of Ireland's parliament). Local government is car- 
ried out through a county council in Tullamore. 

Economy. One-fifth of people in Offaly work in agri- 
culture. Beef cattle production is the leading type of 
farming. Farmers also raise dairy cattle, sheep, pigs, and 
poultry, and mixed farming is common. Arable crops In: 
clude barley, potatoes, sugar beet, turnips, and wheat. 

One-fifth of employment is in manufacturing. The 
main industrial centre is Tullamore. Its industries in- 
clude building materials, clothing, meat products, medi: 
cal supplies, and textiles. The main groups of manufac: 
turing in Offaly are clothing and textiles, engineering 
industries, and food processing. 

The various service industries account for two-fifths 
of employment. The largest number of people work in 
retail and wholesale distribution. Others work in cater 
ing, education, health care, and transport. of 

Peat production is more important to the economy 
Offaly than in any other Irish county. There are peat- j 
burning power stations at Ferbane, Rhode, and Shan 


North 


Atlantic 


Ocean 


iris init? 
Offaly is an inland county in the Irish central lowland. 
province of Leinster in the Republic of Ireland. 


Clonmacnois, in Offaly, was the site of a famous early Irish 
monastery. The ruins include several churches and, above, a 
round tower and carved cross dating from the 900s. 


Nonbridge, and a peat briquette factory near Tullamore. 
New forests cover some bogland and areas of the Slieve 
Bloom Mountains. 

The main railway line from Dublin to the western 
Counties of Galway and Mayo passes through Offaly. 
The N6 and N7 roads pass along small sections of the 
northern and southern borders. The N80 from the port 
of Rosslare to the west and northwest and the N62 from 
limerick to Athlone also cross the county. 


Facts in brief about Offaly 


Population: 7997 census—58,448. 

Area: 1,998 km?. 

Largest towns: Tullamore, Birr, Edenderry, Clara, Banagher, 
Ferbane. is 

Chief products: Agricu/ture—barley, cattle, milk. Other primary 
Products—peat, sand and gravel, timber. Manufacturing— 
building materials, clothing, engineering goods, footwear, 
Meat products, plastic goods, textiles, timber products. il- 

Origin of name: From the Irish Uíbh Fhailí (descendants of Fail 
ghe, who was an Irish prince). 
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Land. Counties Westmeath and Meath are to the 
north of Offaly, Kildare to the east, Laois and Tipperary 
to the south, and Galway and Roscommon to the west. 
Most of Offaly is flat lowland. The land slopes gently to- 
ward the River Shannon, which forms the western 
boundary of the county. Extensive peat bogs have devel- 
oped in poorly drained areas. The bogland of the east is 
part of the large Bog of Allen. Along the Laois border in 
the south runs part of the Slieve Bloom Mountains. 

Rainfall averages 100 centimetres per year. The aver- 
age temperature is 5° C in January and 15’ Cin July. 

History. Archaeologists have found evidence to 
show that there were people in Offaly about 9,000 years 
ago. Much later, it was the ancient kingdom of Ui Failge 
(now spelled Uíbh Fhailí). The greatest of the Irish Celtic 
monasteries was at Clonmacnois. It was founded in the 
500s, overlooking the River Shannon. 

After the Anglo-Norman invasion, Offaly remained 
under Irish control. There was a plan to colonize it 
under Queen Mary in the 1500s, and it was called King’s 
County to honour her husband, King Philip II of Spain. 
The towns of Tullamore, Birr, and Edenderry developed 
in the 1600's to 1800. The largest telescope in the world 
during the 1800s was in the third Earl of Rosse’s famous 
observatory at Birr Castle. 

The population of Offaly declined steadily from the 
mid-1800's to the 1920s. It grew during the 1970s, but 
since then emigration from the county has increased. 
Offa's Dyke is an ancient earthwork between England 
and Wales. It consists of a ditch and earthen rampart. 
Offa's Dyke once extended about 225 kilometres, from 
the mouth of the River Dee in the north to the mouth of 
the River Wye in the south. Much of it still remains. The 
best-preserved sections are between Presteign and 
Montgomery. Offa's Dyke is named after Offa, king of 
Mercia, who built it between A.D. 784 and 796 as a de- 
fence against the Celts of Wales. 

Offenbach, Jacques (1819-1880), a French composer, 
created the French style of operetta. His operettas are 
humorous, and often satirical. Offenbach frequently 
quoted themes from some of his other compositions. 

Many of Offenbach’s operettas are called opéras 
bouffes (comic or light operas), He began composing 
theatrical works in the 1830's and eventually completed 
more than 90 works for the stage. His first success was 
Orpheus in the Underworld (1858). His most popular 
compositions appeared in the 1860s, notably La Belle 
Héléne (1864), La Vie Parisienne (1866), La Grande- 
Duchesse de Gérolstein (1867), and La Périchole (1868). 
In 1877, he began his most famous work, the opera The 
Tales of Hoffmann, which was unfinished at his death. 

eretta. 
rial was born in Cologne, Germany. He moved 
to Paris in 1833 to study the cello. Offenbach became a 
conductor at the Théâtre Francais in 1850. He founded a 
theatrical company in 1855, the Bouffes-Parisiens, which 
staged many of his operettas. He managed the company 
for many years. He became a French citizen in 1860. 
Offset is a printing process in which the printing is 
done first on the rubber surface of a rotating cylinder. 
The impression is then transferred to paper by the pres- 
sure of other cylinders. The term offset describes the 
transfer, or offsetting, of the ink from a printing plate to 
the rubber and then to the paper. 
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i i d, the 
Offset lithography printing is not done directly from a printing plate or from type. Instead, 
plate linde p parel the inked images onto a rubber blanket cylinder. The rotating blan- 
ket cylinder offsets the images onto the paper carried by the impression cylinder. 


All ordinary offset printing is done from the metal 
surfaces of lithographic plates (see Lithography). The 
material to be printed is transferred onto the plates 
through a special photographic process. The plates are 
chemically treated so that only the traced design of the 
print will take up the ink. But the offset process is used 
for other methods also. Some printing is done from or- 
dinary type and cuts, some from thin plastic relief or let- 
terpress plates, some from gelatine surfaces, and some 
from intaglio plates, which are metal sheets that carry 
the ink in sunken lines. 

Offset lithography is usually done on a press having 
three cylinders. A lithographic plate is wrapped around 
the first cylinder. This plate is a sheet of aluminium or 
zinc about as thick as heavy paper. The plate prints on a 
second cylinder which is covered by a rubber blanket. 
The impression on the rubber is then printed on the 
paper carried by the third cylinder. The third cylinder is 
equipped with steel fingers, called grippers, to hold the 
paper in position while it is squeezed against the rubber 
surface. Three-cylinder presses of this type can turn out 
10,000 to 12,000 impressions an hour, 

These cylinders are almost hidden while the press is 
in operation. They are covered by a great number of 
rollers which supply the lithographic plate with ink and 
water. The cylinders are also concealed by the mecha- 
nism for feeding and removing the sheets of Paper. 

The offset process has several advantages over other 
types of printing. The elastic rubber used transfers the 
impression to a rough surface as easily as to a smooth 
one. This makes it possible to print on rough paper, as 
well as on tin, celluloid, and other substances. Another 
advantage of offset is that the rubber on the cylinder fits 
itself easily to uneven surfaces. This reduces the time 
workers must spend preparing the Presses for printing, 

Offset was developed in the early 1900s in the United 
States as a method of printing tin sheets for making tins 
and boxes. It has recently been applied to almost every 

class of printing, from the cheapest to the most expen- 
sive. Offset has replaced the older forms of lithography 


in which the impression was made directly on the paper 
from stone or metal plates. An offset press can turn out 
bank notes, letterheads, magazine covers, mail-order 
catalogues, newspapers, posters, and share certificates, 
The offset press is used to print most daily newspapers. 
Offset is combined with rotogravure, another printing 
process, to make coloured illustrations that are clear p 
and delicate. It is also used for facsimile reproduction 0 
old books. 4 ‘ia 

Offset is still being improved and applied to newp 
Poses. The wearing qualities of the lithographic ra 
are being improved. Offset presses have been ara k 
to print on a web (continuous sheet on a spool) of paper. 
The paper on this web press is passed between a 
rollers covered with rubber blankets, printing on bo! 
sides at the same time. 

See also Printing; Photoengraving and photo- 
lithography. 
ó Fiaich, Tomás Cardinal (1923-1990), became of 
Roman Catholic Archbishop of Armagh and Primate 
All Ireland in 1977. From 
1959 to 1974, he was a pro- 
fessor of modern history at 
St. Patrick's College, May- 
nooth. He was president of 
the college from 1974 to 
1977. Tomas Seamus O 
Fiaich was born in Cross- 
maglen, Northern Ireland, 
and was educated at col- 
leges in Armagh, Dublin, 
Maynooth, and Wexford, 
and at the Catholic univer- 
sity of Louvain, Belgium. 
Ordained in 1948, he be- 
came a lecturer at May- , pope 
nooth in 1953. Ó Fiaich was made a Cardinal by 
John Paul Il in 1979, X arar 
O'Flaherty, Liam (1896-1984), was an Irish write a in 
novels and short stories. He wrote many of his wi 


Tomás Ó Fiaich 


Gaelic and translated them into English. Much of 
Oflaherty's fiction vividly depicts the barren, rocky land- 
scape and remote villages of the Aran Islands, where he 
was born and raised. Other works, reflecting his later 

ife, describe grinding poverty in impersonal cities. 

Oflaherty’s best-known novel is the harshly realistic 
The Informer (1925). He also wrote The Black Soul (1924), 
The Assassin (1928), Skerrett (1932), and Famine (1 937). In 
these novels, young, poor, and disadvantaged people 
struggle against overwhelming odds and lose. 

Oflaherty wrote many short stories in economic, lyri- 
cal prose. Many of them are collected in Spring Sowing 
(1926) and The Stories of Liam O'Flaherty (1956). These 
stories portray children, peasants, or animals with 
human emotions, who are helpless in the face of pass- 
ing time and the destructive force of nature. 

Ogaden. See Ethiopia (History; map). 

Ogdon, John (1937-1989), an English concert pianist, 
won international fame while in his early twenties. He 
performed in many parts of the world, including Lon- 
don, Moscow, Edinburgh, Milan, and Antwerp. He won 
the Liszt Prize in London in 1961 and the Tchaikovsky 
Award in Moscow in 1962. Ogdon composed some 
music, mainly for piano. He was born in Mansfield, Not- 
tinghamshire. 

Oglethorpe, James Edward (1696-1785), an English- 
man, was the founder of the American colony of Geor- 
gia. He was born in London and educated at Oxford Uni- 
versity. He joined the British Army at 14. He was elected 
to Parliament in 1722. There, he became interested in 
people who had been imprisoned for not paying their 
ebts, Oglethorpe hoped to help them by establishing 
a American colony for debtors. In 1732, he and a group 
nlassoclates received a charter from George Il for the 
ae which was to be established on territory be- 

een the Savannah and Altamaha rivers. 
deal and 114 colonists arrived in America in 

a e set up his first settlement where the city of Sa- 

a now stands. Few debtors ever came to the new 

Beat Oglethorpe governed for nine years and drove 

5 ling Spaniards back into Florida. He defeated the 
antes on St. Simons Island, in 1742. 

ae ore was so much in debt from his loans to 

a nists that he had to return to England in 1743. His 

ae called him a coward for not capturing St. Au- 

ih a Florida, when he attacked the Spaniards there 

the Ci A court-martial dismissed the charges. He an 

eon er trustees returned the Georgia charter to _ 

porge Il in 1752, and Georgia became a royal province. 
ia a POP: 130,500) was a local government district in 
evel ‘amorgan, Wales, administered from the fast- 

C aag industrial town of Bridgend. Towns in the 

ae the district grew mainly round coal mining, 

ae ended in 1986. Chief industries in the north were 

th pneeting and making office equipment. Industries in 

mah included the making of electronic goods, €n- 

Spe Pharmaceuticals and beauty products, and televi- 

Porth he district also included a seaside resort at 

hii From 1996, Ogwr was abolished as an admin- 

ahi ive unit after Wales's local government was reor- 
ma into unitary authorities. 

and aha John (1905-1970), was an Am 

ane Ort-story writer. He gained fame 

ervations on the manners and moral 


erican novelist 
for his realistic 
Is of the Ameri- 


_ sional baseball player: His major leagu 
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can middle class. O'Hara set a number of his novels and 
stories in the fictional town of Gibbsville, Pennsylvania. 

_John Henry O'Hara was born in Pottsville, Pennsylva- 
nia. He worked as a journalist until he turned to fiction 
following the success of his first novel, Appointment in 
Samarra (1934). The novel is an ironic picture of upper 
middle-class life in a Pennsylvania city. O'Hara's other 
important novels include Butterfield 8 (1935), Ten North 
Frederick (1955), From the Terrace (1958), and Elizabeth 
Appleton (1963). Many of O'Hara's books were made into 
films, and two of his novels, Hope of Heaven (1938) and 
The Big Laugh (1962), are set in Hollywood. 

O'Hara received special praise for his short fiction. His 
collections of stories include The Doctor's Son (1935), 
Sermons and Soda Water (1960), The Cape Cod Lighter 
(1962), The Hat on the Bed (1963), and Good Samaritan 
(published in 1974, after his death). O'Hara collaborated 
with composer Richard Rodgers and lyricist Lorenz Hart 
to turn his story sequence Pal Joey (1940) into a musical 
comedy of the same name. 

John Francis Cardinal (1888-1960), arch- 
bishop of Philadelphia, U.S.A., became a cardinal of the 
Roman Catholic Church in 1958. O'Hara was a gifted ad- 
ministrator and pastor who made major contributions to 
Catholic charities and private education. 

O'Hara was born in Ann Arbor, Michigan. He was ed- 
ucated in Uruguay, where his father was American con- 
sul, and then at the University of Notre Dame and the 
Catholic University of ‘America. He was ordained a priest 
of the Congregation of the Holy Cross in 1916. O'Hara 
was appointed an instructor of religion at Notre Dame 
in 1917. At the university he later became prefect of reli- 
gion and established the College of Commerce. He 
served as president of Notre Dame from 1934 to 1939. 
O'Hara was appointed bishop of Buffalo, New York, in 
1945 and archbishop of Philadelphia in 1951. 

0. Henry. See Henry, 0. 
Oh, Sadaharu (1940- 


baseball player. An outstan 
home runs in his career in the Japanese leagues. This 


was a world record, superior to that of the American 
Henry “Hank” Aaron. Sadaharu Oh was born in Japan, al- 
though his parents were of Chinese origin. After gradu- 


ating from high school in Waseda he became a profes- 
e career began in 


1959 when he joined Yomiuri. He retired in 1980 and 

was later appointed manager of the Tokyo Giants. 

Ohia is a mountain apple tree that grows in Hawaii. The 

wood is used in furniture and railway sleepers. The ohia 
to the family Myrtaceae. 

P Ans Bei if “4 (1778-1842), was the chief lib- 

erator of Chile and its first leader after independence. 

He headed the nation from 1817 to 1823. 

In 1814, O'Higgins became commander in chief of 
rebel forces fighting to gain Chilean independence from 
Spain. In October, the Spaniards defeated the rebels at 
the Battle of Rancagua, and O'Higgins fled with his army 
to Argentina. There, he joined forces with the Argentine 
general José de San Martin. In 1817, the combined ar- 
mies crossed the Andes Mountains and defeated the 
Spaniards at Chacabuco, near Santiago. O'Higgins eg 
then named supreme director of Chile. O' Higgins and 
San Martin won a final victory over the Spanish forces in 
1818 at the Maipo River. 


), became a famous Japanese 
ding batter, he scored 868 
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O'Higgins backed a number of reforms for Chile but 
met with strong opposition from aristocrats, provincial 
chiefs, and the Roman Catholic Church. Lack of support 
for his policies caused him to resign in 1823. 

O'Higgins was born in Chillán, Chile. His Irish-born fa- 
ther, Ambrosio O'Higgins, was a colonial official in the 
service of Spain. 

See also Chile (History; picture). 

Ohio, a state in the Midwestern region of the United 
States, is one of the country's leading industrial states. 
Ohio's abundant water supply, large mineral deposits, 
and central location helped to make it an important 
manufacturing area. 

Ohio is also an important farming state. Fertile farm- 
lands that make up part of the great Midwestern Corn 
(Maize) Belt stretch across much of the state. Seven U.S. 
presidents were born in Ohio (which calls itself “Mother 
of Presidents’). Columbus is the capital of Ohio. 

Glaciers formed much of the land of Ohio thousands 
of years ago. The Ohio River flows along the southern 
and southeastern borders of the state. 

The Great Lakes Plains of northern Ohio form part of a 
fertile lowland that lies along the Great Lakes. Fruit and 
vegetables thrive in the region. The Till Plains of western 
Ohio rank among the most fertile farming areas in the 
country. In eastern Ohio, the rugged Appalachian Pla- 
teau has some of the most beautiful land, with steep 
hills and valleys, large forests, and waterfalls. The pla- 
teau also has Ohio's richest mineral deposits. The Blue- 
grass Region is a small triangular area in southern Ohio 
with both hilly and gently rolling land. 

Service industries employ about two-thirds of Ohio's 
workers. Wholesale and retail trade is the state's leading 
service industry. The ports of Toledo and Cincinnati han- 
dle much wholesale trade. Other important activities 
within the service industries include banking, educa- 
tion, health care, and transportation. 


Cleveland city centre includes Public Square, with the 46- 
storey Standard Oil Building rising in the background. 


Gulf of Mexico 


The state of Ohio lies in the Midwestern region of the United 
States. It borders on Lake Erie to the north 


Manufacturing is the single most important economic 
activity in the state. The variety of goods produced is 
wide, and includes aircraft parts, machine tools, motor 
vehicles, soap, steel, and plastics. 

Coal and natural gas are Ohio's most valuable mineral 
products. East-central Ohio has the largest coal mines, 
Natural gas is found mainly in southeastern Ohio. 

Field crops provide most of Ohio's farm income, Ohio 
ranks among the top U.S. producers of maize and soy- 
beans. 

Thousands of years ago, North American Indians 
lived in what is now Ohio. They were the ancestors of 
peoples called Mound Builders. When the first Euro- 
pean settlers arrived, several tribes lived in the region. 

Disputes between France and Great Britain (now the 
United Kingdom, or UK) over lands in North America, if 
cluding the Ohio region, led to the Seven Years’ War 
(1756-1763). Following the war, France surrendered its 
claim to Ohio. 

The United States gained control of the region after 
the American Revolution (1775-1783). Ohio became a 
state on March 1, 1803. Trade on the Ohio River, canals; 
and railways increased the region's prosperity. 

Many flood-control projects were established after 
Ohio suffered devastating floods in 1913. Ohio's intema: 
tional trade began to grow during the 1960s, after eight 
Ohio cities on Lake Erie became ports of the St. Law: d 
rence Seaway. In the 1980's, lower prices for crops an 
livestock forced many small farmers out of business: 


Facts in brief about Ohio 


Population: 7990 census—10,887,325 

Area; 107,044 km?, ily 

Climate: Average January temperature——2 °C. Average Juh 
temperature—23 °C. 

Elevation: Highest—Campbell Hill in Logan County, 472m. 
Lowest—along the Ohio River in Hamilton County, 132 mi 
Largest cities: Columbus, Cleveland, Cincinnati, Toledo 
Chief products: Agriculture—maize, soybeans, milk, et A 

tle, pigs, hay. Manufacturing—transportation equip a 
ricated metal products, machinery, food products; €e iral 
equipment, chemicals, primary metals. Mining—coal, n 
gas. it 
Origin of name: Iroquois Indian word meaning something 
great. 


Ohio River is the second most heavily used commer- 
cial river in the United States. Only the Mississippi River 
has more cargo shipped on it. The Ohio flows for 1,579 
kilometres through some of the nation’s busiest nities 
trial regions and richest farmlands. It serves major coal 
fields and steel-producing districts. 

The Ohio River begins in Pittsburgh, Pennsylvania. It 
flows mainly southwestward and forms the southern 
borders of Ohio, Indiana, and Illinois, and the northern 
boundaries of West Virginia and Kentucky. It empties 
into the Mississippi at Cairo, Illinois. 

Forests of beech, hickory, oak, poplar, and sycamore 
cover the Ohio River Valley. Animals in these forests in- 
clude chipmunks, muskrats, raccoons, and foxes. 

Ohm is the unit used to measure resistance to the pas- 
sage of an electric current. All materials resist the flow 
ofelectric current. But some materials offer more resist- 
ance than others. Materials that offer little resistance are 
called conductors. Materials that offer great resistance 
are called insulators. Electrical resistance (R), measured 
in ohms, is equal to the electromotive force (E) produc- 
ing a current, measured in volts, divided by the current 
|), measured in amperes: 


volts 
amperes or R 


ohms = 


~Im 


_The resistance of a conductor depends on its dimen- 
ral and its temperature as well as on the material 
ae which the conductor is made. For example, the re- 
is a of a wire increases as its length increases or as 
cae eter decreases. Generally, the resistance ofa 
increases as its temperature rises. 
i Me interia] standard for the ohm was adopted 
A ae defined as the amount of resistance to a 
ahea electric current offered by a thread of mercury 
alen moa sertana area of one square millimetre and 
Engines 0 — centimetres, at a temperature of 0°C. 
sized Wite ave worked out the resistance of standard- 
dreiit, res for people who design or work with electric 
P l in an electric circuit can be measured with 
tained ee More accurate measurements can be ob- 
see Whe using a device called a Wheatstone bridge 
Ohm eatstone bridge). $ 
in 1827 ooy Simon (1787-1854), a German physicist, 
rents AA the mathematical law of electric cur- 
of elect led Ohm's law (see Ohm's law). The ohm, a unit 
va rical resistance, was named after him. His discov- 
Sap eegee until 1833, when he became a profes- 
ies id ysics at Nuremberg. He was appointed a phys- 
Oka os at the University of Munich in 1849. 
from th was born in Erlangen, Germany. He graduated 
Ohm‘ Sevetaly of Erlangen. 
the sit ad isa mathematical formula that expresses 
tric cur ionship between the electromotive force, elec- 
Was di rent, and resistance in a circuit. This relationship 
27 Wis by the German physicist Georg Ohm in 
law saf en applied to a direct-current circuit, Ohm's 
volts, e es that the electromotive force (E), measured in 
ie quals the current (/) in amperes multiplied by the 
Stance (R) in ohms: 
Wi E=IR 
moe law is used for an alternating-cu 
ce is replaced by impedance |Z), al 


rrent circuit, 
Iso in ohms. 
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Thedusntalenais current produces a counter- 
eae oea which resists the current. The 
pi hop Sprites a spd sionihowwanidlythe 
Sed es. mpedance consists of this resistance, 
alle reactance, combined with the circuit's regular re- 
sistance to direct current. 

Electricians use Ohm's law to determine the efficiency 
of circuits. For example, they can calculate how the flow 
of current will be affected by various arrangements of 
such circuit components as connecting wires, capaci- 
tors, and resistors. 

Oil. Any greasy substance that does not dissolve in 
water but can be dissolved in ether is classified as an oil. 
There are many different kinds of oil. Most are lighter 
than water and are liquid at room temperature. A few, 
a as lard and butterfat, are solid at room tempera- 
ure. 

Oils may be obtained from animal, mineral, or vegeta- 
ble sources. This article chiefly discusses animal and 
vegetable oils. For more information on mineral oils, 
which include fuel oils, petrol, and other petroleum 
products, see Petroleum. 

Animal and vegetable oils consist chiefly of carbon, 
hydrogen, and oxygen, and they belong to a family of 
materials called /ipids. Animal and vegetable oils are 
classified as fixed or volatile, depending on whether 
they evaporate under normal conditions. 

Fixed oils, which do not evaporate under ordinary 
conditions, are also called fatty oils or simply fats. They 
include all animal oils and many vegetable oils. Butter- 
fat, lard, and tallow rank as the chief animal oils. Marga- 
rine and cooking oil consist mainly of fixed vegetable 
oils. Other products that are made from fixed oils in- 
clude candles, linoleum, lubricants, paint, and soap. 

Butter makers churn cream to produce butter. People 
render (heat) fatty animal tissues to obtain other kinds of 
animal oil. Lard is made from fatty tissues of pigs, and 
tallow from cattle, goats, or sheep. Oils from such sea 
animals as fish and whales are called marine oils. 

Most fixed vegetable oils are extracted from such 
seeds as maize, rape, and sunflower. Processors obtain 
olive and palm oils from the fruit pulp surrounding the 
seed, For information on the processing of fixed vegeta- 
ble oils, see Vegetable oil, 

Exposure to air causes fixed oils to thicken. The de- 
gree of thickening determines whether the oil is classi- 
fied as (1) drying, (2) semidrying, or (3) nondrying. 

Drying oils absorb oxygen from the air to form a 
tough film. They are widely used to make paints and var- 
nishes. Important drying oils include linseed, perilla, 
tung or chinawood, soybean, oiticica, hemp, walnut, 
poppy seed, and sunflower. Linseed oil comes from flax 
seeds. It is one of the most important drying oils. It is 
used in making paints and varnishes. Tung oil is a valu- 


able oil used in waterproof varnishes and quick-drying 


enamels. 

Semidrying oils absorb oxygen from the air to be- 
come very thick, but not hard. Corn (maize), and sesame 
oils are of the semidrying type. Lea 

Nondrying oils absorb oxygen from the air with little 
increase in thickness, but they often become rancid— 
that is, they develop unpleasant odours and flavours. 
Olive, peanut, and grape-seed oils, butterfat, and lard 


are examples of nondrying types- 
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Volatile oils, also called essential oils, evaporate 
quickly, especially when heated. Some of these oils 
come from plants, and others are artificially created. 
People use volatile oils chiefly for their flavour or odour. 
The taste of such food flavourings as lemon, mint, and 
vanilla extracts results from the volatile oils they include. 
Volatile oils also flavour chewing gum, tobacco, and 
toothpaste. Most fine perfumes include fragrant oils ob- 
tained from roses and other flowers. Manufacturers use 
such volatile oils as lemon oil to give a scent to soaps 
and other cleaning products. 

Natural volatile oils are extracted from various parts 
of plants, including bark, flowers, leaves, roots, seeds, 
and twigs. Methods of obtaining plant oils used for their 
scent are described in the Perfume article. Food proces- 
sors follow similar procedures in extracting natural vola- 
tile oils for flavouring. 

Manufacturers use chemical processes to make artifi- 
cial volatile oils from coal, petroleum, wood, and other 
substances. Some artificial oils duplicate natural oils. 
Others differ from any substance found in nature. Such 
products as artificial oil of rose and artificial vanilla ex- 
tract cost much less than similar natural substances. 

Related articles in World Book include: 


Butter Lard Peanut 
Castor oil Linseed oil Peppermint 
Copra Lipid Petitgrain oil 
Corn oil Margarine Petroleum 
Fat Oil shale Sesame 
Hydrogenation Olive oil Soybean 
Jojoba Palm oil Tung oil 
Oil gland. See Acne. 


Oil painting. See Painting. 

Oil refinery. See Petroleum. 

Oil shale is a soft, fine-grained sedimentary rock from 
which oil and natural gas are obtained, Oil shale con- 
sists of light brown layers of silt and darker layers of 
kerogen, a waxy organic substance that originated from 
the remains of blue-green algae and other living matter. 
Vast deposits of oil shale occur in southern Brazil, 


shale rock 


Oil vapours 
to condenser 


Oil vapour— 
collecting 
tubes 


Gas burner— 
bars 


Crude oil is obtained from oil shale by a process called re- 
torting, shown above. Crushed shale rock is heated to more 
than 480°C by gas burners. The heat releases oil vapours from 
the rock, and the vapours liquefy in a condenser, 


northeastern China, Estonia, Sweden, and the United 
States. 

Heating oil shale releases crude oil and natural gas 
from the kerogen. However, it takes huge quantities of 
rock to obtain a useful amount of oil. As a result, the oil 
is expensive to produce. The high cost of production 
has limited the commercial use of the oil. Only Estonia 
and China now use oil shale. The only commercial-scale 
oil shale plant in the United States closed in 1991, 

Two methods are used to obtain oil from shale. Inthe 
first process, the mined rock is crushed, transported to 
a processing plant, and heated to temperatures higher 
than 480°C. The heat drives oil vapours from the rock, 
and they condense into liquid oil. The second processis 
called the jn situ (in place) method. in this method, min- 
ers dig a hole into the bottom of a shale deposit. They 
then dynamite the deposit, which collapses and shatters. 
A mixture of air and gas is pumped into the deposit and 
ignited, heating the rock. Oil vapours separate fromthe 
rock and condense into liquid oil again. The oil is then 
pumped out. See also Petroleum (picture). 

Oil well. See Petroleum. 

Oilbird is a cave-dwelling bird found in northern 
South America. It is related to frogmouths and nightjars 
but looks more like an owl. Oilbirds have reddish- 
brown feathers with white dots. Adults measure from 30 
to 45 centimetres long. Young oilbirds are unusually 
plump and contain so much oily fat that they were once 
slaughtered by people, who used the fat as lamp oil and 
cooking oil. Oilbirds are also called guacharos. 

Oilbirds spend most of their time roosting or flying 
because their feet are poorly developed for walking: 
They are active at night and eat the fruit of palm and lau- 
rel trees. Oilbirds build nests of seeds and bird drop 
pings on top of rocks or ledges deep in caves. An oil- 
bird finds its way in the dark by making sharp clicking 
sounds. These echo off objects to tell the bird where to 
fly. Oilbirds also make loud, shrill calls at night. 

Scientific classification. The oilbird makes up the oilbird 
family, Steatornithidae. It is Steatornis caripensis. 


Oilbirds dwell in caves in tropical regions of northem Son 
America. They have rich brown feathers and large eyes” 
flect red in the dark. Oilbirds feed on palm and laurel 


Oilcloth is a heavy, waterproof cloth used to cover ta- 
bles and walls that must often be washed. It is made of 
coarse cloth coated with heavy paint. The cloth is 
stretched on a frame and stiffened with glue. The paint 
is put on in several coats. Each coat is smoothed with 
pumice stone after it has dried. Patterns are then printed 
on, from blocks coated with paint. Oilcloth was first 

used in China between the 600s and 900s. Any vinyl- 
coated fabric is sometimes called an oilcloth. 
Oireachtas is the national Parliament of the Republic 
of Ireland. It meets in Dublin at Leinster House, a large 
mansion built in the 1700's. 

The Oireachtas consists of the president, Dail Eireann 
(House of Representatives), and Seanad Éireann (Senate). 
The taoiseach (prime minister) is a member of the Dail. 

The president, who is head of state and the first citi- 
zen, is elected by the people for a seven-year term, and 
isallowed to hold office twice. The president signs laws, 
calls Parliament into session, and approves ministerial 
appointments. As guardian of the constitution, the presi- 
dent may refuse to sign laws that appear unconstitu- 
tional until the Supreme Court approves them or the 
people vote for them in a referendum. 

_ The taoiseach is the head of the government. Lead- 
ing a Cabinet of between 7 and 15 ministers of his own 
nomination, the taoiseach governs the affairs of the 
country. Most members of the Cabinet are members of 
the Dail, but two may be appointed from the Seanad. 
The taoiseach is usually the leader of the majority party 
or of a coalition of parties in the Dail. The taoiseach an 
the Cabinet are appointed for a term of not more than 
five years, 

Dail Eireann makes the laws of the Republic and 
controls all financial legislation. General elections are 
held at least once in every five years to elect the 166 
members of the Dail. There are 38 electoral constituen- 
cies, each electing 3, 4, or 5 members. 

The Dail elects one of its members to preside over its 
Meetings. This member, called the ceann comhairle, 
acts as an independent chairman. 

Seanad Éireann has more limited powers than the 
Dail. It can recommend new laws to the Dáil and sug- 
gest amendments to laws passed by the Dail. But the 
Dáil can accept or reject the Seanad’s suggestions. The 
pana can delay a law passed by the Dail for up to 90 

ays, but it cannot block it permanently. 

_ The Seanad has 60 members who are appointed for 
heya terms. The taoiseach chooses 11 members, and 
a National University of Ireland and the University 0 
aan each elect 3 members. The remaining 43 are se- 
te to represent interests in various fields. They are 
fn ed by 990 voters from the Dail, the Seanad, and 

om all the various local government authorities. 

ù History, Until 1921, all Ireland was a part of the 
aed Kingdom and the Irish people elected represent- 
ives to the UK Parliament in London. 
Bhat 7, followers of the Sinn Fein move 
if ed Dail Eireann as an independent nation: i 

a general election in the following year, Sinn Fein 
candidates won 73 out of 105 Irish seats in the UK Parlia- 
ent. The newly elected members refused to go to Lon- 

On, insisting that the UK Parliament had no authority to 
overn Ireland. Half of them were imprisoned or exiled 

y the British authorities. The remaining members met 


ement estab- 
onal council. 
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in Dublin in 1919 and proclaimed the independence of 
Ireland at a meeting of Dail Eireann. 

In 1921, the United Kingdom agreed to give dominion 
status to 26 counties of Ireland. Six northern counties re- 
mained a part of the United Kingdom. The new domin- 
ion was called Saorstat Eireann (Irish Free State), and 
Dail Eireann was recognized as its official government. 
In 1937, the Fianna Fail government abolished the oath 
of allegiance to the UK Crown and Dail Eireann ap- 
proved a new Constitution. The Irish Free State formally 
became a republic in 1949. 


Related articles in World Book include: 
Fianna Fail Labour Party (The Irish Labour 


Fine Gael Party) 

Ireland, Government of Progressive Democrats 
Oistrakh, David (1908-1974), was a leading Ukrainian 
Violinist. He achieved fame for his brilliant technique 
and rich tone. Such major Russian composers as Sergei 
Prokofiev and Dimitri Shostakovich wrote chamber 
music and violin concertos for him. Oistrakh was also a 
noted conductor and an outstanding teacher of the vio- 
lin. One of his students was his son, Igor, who became 
an internationally acclaimed violinist. 

Oistrakh was born in Odessa and began studying the 
violin when he was 5 years old. After graduating from 
the Odessa Conservatory in 1926, Oistrakh began per- 
forming throughout the Soviet Union. In 1934, he was 
appointed to the faculty of the Moscow Conservatory. 


Oistrakh attracted international attention in 1937, when 


he won a violin competition in Brussels, Belgium. 


Ojos del Salado is the second highest mountain in 
the Western Hemisphere. It rises 6,880 metres. Only 
Aconcagua is higher. Part of the Andes range, it has four 
distinct peaks on the border between Argentina and 
Chile. Snow covers Ojos del Salado all year round. For 


location, see Argentina (terrain map). 
Okapi is a rare animal 
around the Congo River 
ered there by European 


| that lives in dense forests 
basin in Africa. It was discov- 
explorers in 1900. The okapi 


i i ddish-brown 
i is a relative of the giraffe. It has a re! 
bier face, and white stripes on its legs. Okapis live in 
rainforests of the Congo River basin in Africa. 
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stands about 1.5 metres high at the shoulders. It is re- 
lated to the giraffe, but its neck is much shorter. The 
okapi has a dark chestnut body, a white face, and white 
stripes on its rump and upper legs. The male has a pair 
of short, hairy horns. 

The okapi eats leaves, fruit, and seeds. It travels alone 
or in pairs. Its chief enemies are leopards and human 
beings. The okapi has keen hearing. 

Scientific classification. The okapi belongs to the giraffe 
family, Giraffidae. It is Okapia johnstoni. 

See also Giraffe. 

Okavango, also called Cubango, is a river system in 
southern Africa. It extends about 1,600 kilometres from 
its source in the highlands of central Angola to its lower 
reaches on the edge of the Kalahari Desert in northern 
Botswana. The Okavango River is fed from two 
tributaries—the Cubango and the Cuito—that flow south- 
eastward through woodlands and savannah to form a 
vast wetland region called the Okavango Swamps. 
These swamps are a source of papyrus reeds. 

The Okavango is affected by extreme seasonal varia- 
tions, from extensive floods to severe drought. The val- 
ley is only sparsely populated and it supports a rich and 
varied wildlife, including water fowls, lions, wildebeest, 
and hippopotamuses. 

O'Keeffe, Georgia (1887-1986), was an American 
painter who found most of her inspiration in nature. Her 
flower paintings, which she created throughout her ca- 
reer, are her best-known works. She is also famous for 
her paintings of animal skulls and desert landscapes. 
She painted in a highly personalized style, using strong, 


Oil painting on canvas (19361; © Georgia O'Keeffe, photo by Malcolm Varon 
Georgia O'Keeffe gained fame for her Paintings of the desert 
region of the American Southwest. Summer Days, above, is typi- 
cal of O'Keeffe's works. Animal bones, flowers, and the desert 
landscape appear in many of her paintings. 


vibrant colours. Her forms are sensually smoothed and 
simplified, often into highly abstract designs, 

O'Keeffe was born in Sun Prairie, Wisconsin. She 
studied at several schools, including the Art Institute of 
Chicago, the Art Students League, and Columbia Univer- 
sity. From 1912 to 1918, O'Keeffe taught in Texas, Vir- 
ginia, and South Carolina. In Texas, she first became in- 
terested in the American Southwest. The region's desert 
landscape greatly influenced her work. 

The American photographer Alfred Stieglitz first 
showed O'Keeffe's paintings in 1916 at “291,” his experi- 
mental gallery in New York City. For years, he displayed 
O'Keeffe's work at two other galleries he operated in 
New York City. Stieglitz and O'Keeffe were married in 
1924. In 1929, O'Keeffe began spending much time in 
New Mexico. Her husband died in 1946 and she settled 
near Abiquiu in 1949. 

Toward the end of her life, O'’Keeffe’s eyesight began 
to fail. She then began to work with ceramics, shaping 
beautifully rounded, sensuous forms and pottery. 

See also Photography (picture: Expressive portraits) 
O'Kelly, Sean Thomas (1882-1966), an Irish patriot 
and statesman, was president of the Republic of Ireland 
from 1945 to 1959. O'Kelly was born in Dublin. He was a 
pioneer of the Sinn Féin movement in the early 1900s 
and a member of the Gaelic League. He fought in the 
Easter Rebellion in 1916. He was imprisoned after the re- 
bellion, but was later elected to the first Dail (Parlia- 
ment), in 1918. Between 1932 and 1945, he was minister 
for local government, minister for education, and minis- 
ter of finance. 

O'Kennedy, Michael (1936- _), an Irish Fianna Fail 
politician, was the Republic of Ireland's minister for la 
bour from 1991 to 1992. He had been minister for agri- 
culture and food from 1987 to 1991, and served on the 
European Community Commission as commissioner for 
personnel, consumer affairs, and environment in 1981- 
1982. Between 1977 and 1980, he had been foreign min- 
ister and minister of finance and economic planning. 

O'Kennedy was born in Nenagh, County Tipperary, 
and qualified as a barrister in 1961. He entered Seanad 
Eireann in 1965 and then Dáil Éireann in 1969. ; 
Okhotsk, Sea of, is a large arm of the north Pacific 
Ocean on the eastern boundary of Russia. The sea is 
about 1,600 kilometres long and 970 kilometres wea 
and covers 1,527,600 square kilometres. It is separated : 
from the Bering Sea to the east by the Kamchatka Penin 
sula (see Russia [terrain map)). The Kuril Islands to the} 
south separate the sea from the Pacific Ocean. Ice CoV 
ers the Sea of Okhotsk from November to April, and 
heavy fogs and storms occur often. But the sea is a 
as a trade waterway for the Russian ports of Magada 
and Okhotsk. The Amur River and smaller streams 
empty into the sea. cannon 
Okinawa is the largest and most important islan ot 
the Ryukyu Islands, a chain of islands in the North Pa 
Ocean. It covers 1,434 square kilometres and has of th 
1,048,298 people. Naha, the capital and largest ay in 
Ryukyus, is on Okinawa. Okinawa is the largest is! He 
the Okinawa prefecture (district) of Japan. The pr ‘i i ost 
ture also includes the southern Ryukyu Islands. À m 
all of the prefectures population lives on Onin dd 

Okinawa was under Japanese control before islan 
War Il (1939-1945). The United States captured the 


Naha, Okinawa’s largest city, is a major commercial centre 
on the island. The busy International Avenue, above, is the main 
street of the city. 


during the war and administered it until 1972, when it 
was returned to Japanese control. 

Okinawa has had military importance for the United 
States because it is located within easy flying distance of 
China, Hong Kong, Japan, the Philippines, Taiwan, and 
Vietnam. The U.S. built air bases and other installations 
on the island and continues to maintain them there. 

Government. Voters elect a governor to head the 
prefecture of Okinawa. The prefecture's legislature, the 
Prefectural Assembly, consists of 44 members. The pre- 
fecture's voters also elect seven representatives to the 
Diet (national parliament) in Tokyo. 

People. The people of Okinawa look much like the 
Japanese, but Okinawans are shorter and have darker 
skin. Their language belongs to the Japanese language 
family, and most Okinawans also speak Japanese. 

Many Okinawans live in small villages of red tile- 
roofed houses. Their main food is rice, but they also eat 
Pork. Most village people farm or fish for a living. Many 
Wear traditional Japanese clothing—kimonos or cotton 
trousers and jackets. Naha and other cities in Okinawa 
have modern buildings and traffic-choked streets. In the 
Cities, many people wear Western-style clothing. 

The University of the Ryukyus, in Naha, is Okinawa's 
Major institution of higher education. About 265,000 stu- 
dents attend the island's primary and secondary schools. 
About 95 per cent of the people can read and write. 

Land and climate. Okinawa is 108 kilometres long 
and from 3 to 26 kilometres wide. Mountains and jungle 
cover the northern part of the island. The southern part 
has low, rocky hills. Most of the people live in the soutl 
ofthe island. f 

Okinawa has a subtropical climate. The average daily 
temperature in Naha is 22 °C all year round. Rainfall av- 
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erages about 210 centimetres yearly, most of it falling in 
the typhoon season, from April to October. 

Economy. Before World War Il, Okinawa was a poor 
agricultural island. Today, it has one of the highest per 
capita (per person) incomes in the Far East. Okinawa's 
economy depends largely on United States military 
spending. The chief crops include pineapples, rice, 
sugar cane, and sweet potatoes, Tourism is growing in 
importance. Most of the tourists come from other parts 
of Japan. 

Okinawan craftworkers make ceramics, lacquerware, 
and woven and dyed cloth. A pottery kiln in Naha has 
been operating since the 1600s. Okinawan arts and 
crafts are prized by art collectors, especially in Japan. 

History. Japan and China both claimed Okinawa and 
the rest of the Ryukus until 1874, when China recog- 
nized Japan’s rule. For the history of the island before 
that time, see the article on Ryukyu Islands. 

One of the bloodiest campaigns of World War II was 
fought on Okinawa between U.S. and Japanese troops. 
The Americans landed on the island on April 1, 1945, 
and conquered it in late June. During the fighting, more 
than 90 per cent of the island's buildings were de- 
stroyed. See World War II (Closing in on Japan). 

The peace treaty that ended the war gave the United 
States control of the Ryukyu Islands, In 1950, the United 
States began to grant some self-rule to the Ryukyuans. It 
returned the northern Ryukyus to Japan in 1953 but kept 
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Okinawa and the southern islands. The United States 
built military bases on Okinawa after the Chinese Com- 
munists gained control of China in 1949 and the Korean 
War broke out in 1950. 

Following demands by many Okinawans, the United 
States returned the island to Japan in 1972. Under an 
agreement between the United States and Japan, U.S. 
military bases remain on Okinawa, but nuclear weapons 
may not be kept on the island without Japan's consent. 
Oklahoma is a major fuel and food producing state in 
the southwestern part of the United States. It also ranks 
as an important manufacturing state. Oklahoma City is 
the state capital and largest city. 

Land. Oklahoma has a varied landscape. Northeast- 
ern Oklahoma is a hilly plateau region with swift 
streams and steep bluffs. Fertile plains extend west and 
south of the plateau. The forest-covered Sandstone Hills 
rise west of the plains. The Ouachita Mountains, the 
roughest land surface in the state, rise south of the 
plains. A rolling prairie and forest area covers a portion 
of southeastern Oklahoma. 

A large, gently rolling plain sweeps through the mid- 
dle of the state. The heavily eroded Arbuckle Mountains 
and the rough granite peaks of the Wichita Mountains 
rise south of the plain. The sparkly Gypsum Hills rise 
west of the plain, where they meet an area of level 
grassland in the northwestern section of the state. This 
region includes Oklahoma's Panhandle, a strip of land 
that juts westward. 

Economy. Oklahoma is a leading U.S. state in the pro- 
duction of petroleum and natural gas. Pipelines carry 
Oklahoma's natural gas to many northern states. 

Major types of manufactured products made in Okla- 
homa include aerospace equipment, computers, motor 
vehicle parts, and oilfield machinery. Oklahoma City and 
Tulsa are the state's chief manufacturing centres, 

Service industries employ about 75 per cent of the 
workers in Oklahoma. The state's location, midway be- 
tween the east and west coasts of the United States, 
helps make it a distribution and transportation centre. 

The production of beef cattle is the state's leading 
source of agricultural income. Wheat ranks as Oklaho- 
ma's most valuable crop. 

History. Bands of American Indians once roamed the 
plains of the region. They followed the huge herds of 
buffalo that lived on the grasslands. 

Spanish explorers, searching for gold, first reached 


Facts in brief about Oklahoma 


Population: 3,025,495. 

Area: 181,186 km?. 

Climate: Average January temperature—3 °C. Average July 
temperature—28 °C. 

Elevation: Highest—Black Mesa, 1,516 m. Lowest—87 m above 
sea level along the Little River in McCurtain County. 

Largest cities: Oklahoma City, Tulsa, Lawton, Norman. 

Chief products: Agricu/ture—beef cattle, wheat, hay. 
Manufacturing—transportation equipment, machinery, electri- 
cal equipment, rubber products. Mining—natural gas, petro- 
leum. 

Origin of name: Choctaw Indian words—ok/a (people) and 
homma (red). 

Nickname: The Sooner State. (During the late 1800s, some set- 
tlers rushed in to claim land “sooner” than the region was offi- 

cially open for settlement.) 


Oklahoma State University, located in Stillwater, was ) 
founded in 1890. The university library, above, stands in the.cen 
tral part of the campus. 


the Oklahoma region in 1541. In 1682, the French 
claimed a vast region that included the Oklahoma area. 
France ceded the region to Spain in 1762, then regaine 
it in 1800. The United States purchased the region In 
1803, 

The federal government forced Indian tribes of the 
southeastern United States to move to the Oklahoma 


tains, 
Oklahoma has a varied landscape of hills, plateaus, moun! 
and rolling prairies and forests. 


area, But by the late 1800's, the government had opened 
much of the Indians’ land to white settlement. 

On Nov. 16, 1907, Oklahoma became the 46th state of 
the U.S.A. The state suffered many hardships during the 
Great Depression of the 1930s, including a severe 
drought. Small farmers went out of business, and many 
people left the state. 

During World War II (1939-1945), Oklahoma's major 
products—food and fuels—again came into great de- 
mand. After the war, the state's economy began to shift 
from an agricultural to an industrial base. During the 
1980s, deep declines in agricultural prices, and in oil 
and gas prices, hurt Oklahoma's economy. 

See also Indian Territory. 

Oklahoma City (pop. 444,719; met. area pop. 958,839) 
isthe capital and largest city of Oklahoma. The city ranks 
as one of the chief centres of oil production in the 
United States. It is a commercial and manufacturing cen- 
tre of Oklahoma and a distribution point for a large 
farming area. 

Oklahoma City lies on the North Canadian River, near 
the geographic centre of the state. It produces car as- 
semblies, construction equipment, electronic equip- 
ment, food products, and petroleum products. 

On April 19, 1995, Oklahoma City was the scene of 
one of the worst peacetime bombing outrages in U.S. 
history. A bomb destroyed the Alfred P. Murrah Federal 
Building, a multistorey building housing several U.S. 
federal government departments and agencies. Right- 
wing extremists were blamed for the blast, which killed 
168 people. 
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which are 
Used in cooking. The plant bears greenish-yellow flowers. 


Okra is a tall plant grown for its sticky green pods, 


Okra, also known as “lady's fingers’, is a plant culti- 
vated for its immature poda whe are used in stews, tO 
thicken and flavour soup, and as a vegetable. The plant 
isan annual. It grows 0.5 to 2.5 metres high. It bears 
rounded, fine-lobed leaves, and greenish-yellow flow- 3 
ers, The pods on the plant are from 10 to 15 corner 
long, but sometimes exceed 30 centimetres when r ly 
Stown. Okra pods are cooked when young and tender. 
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Okra is a kind of hibiscus, and it is closely related to 
cotton, It is a native of Africa. 
Scientific classification. Okra belongs to the mallow family, 
Malvaceae. It is Hibiscus esculentus. 
Olav I. See Norway (The Viking period), 
Olav Il. See Norway (The Viking period). 
Olav V (1903-1991) became king of Norway in 1957 
when his father, King Haakon VII, died. Olav was born in 
England, and he went to Norway when he was 2 years 
old. He attended the Norwegian War College and Ox- 
ford University, He frequently served as regent during 
his father's illnesses. Olav was chief of Norwegian de- 
fence forces during World War II (1939-1945). His wife, 
Princess Martha of Sweden, died in 1954. 
Old age cannot be defined exactly because it does not 
have the same meaning in all societies. In many indus- 
trial societies, people often consider that old age begins 
when a person reaches the ages of 60 or 65. This is be- 
cause in those countries these are the ages at which 
women and men can receive pensions paid by the state 
on their retirement from full-time employment. In the 
United Kingdom and the Republic of Ireland, for exam- 
ple, men begin receiving state pensions at the age of 65. 
Women get pensions at 60. When people retire from 
work, they may also be eligible to receive extra pen- 
sions from schemes run by employers, or from a private 
pension fund to which they have made payments while 
working. See Pension. People in the 65-and-over age 
groups are often called senior citizens or pensioners. 
However, in some societies people may be consid- 
ered old because they have grandchildren or grey hair. 
People's life expectancy (the average age to which peo- 
ple may be expected to live) varies from country to 
country. One hundred years ago, in Western countries, 
a person was considered old at 55. Today, the life ex- 
pectancy of a person in many industrial countries is over 
70. This increase has been brought about by improve- 
ments in diet, hygiene, medicine, and public health and 
by medical discoveries, which continue to be made. In 
oor countries, with less Sie i medical and welfare 
es, life expectancy is usually ower. 
Sera industrial on the number of old people 
in the community is growing. In Australia, only about 4 
er cent of the population was Aci 65 m death By the 
Os, the proportion was per cent. 
hea late 980%, in ireland, about 11 per cent of the 
population were aged 60 to 74, and about 4 per cent 7 
were over 75. In the UK, the percentages were aoe 1 
per cent in the 60-74 age group, and 7 per cent age 
over 75. However, in India and Indonesia, there are 
fewer old people in the population. In the late 1980's, 
about 6 per cent of Indians and 5 per cent of peo 
sians were aged 60 to 74. Only 1 per cent in both coun- 
i ver 75. 
pr EAR and North America, the percentage of peo- 
le who are 65 and older has more than doubled since 
Tooo. The number of individuals reaching 65 is growing 
chiefly because more children reach aood nen 
medical discoveries continually enable more and more 
ive longer. 
TA pee West, on average, live longer than 
men. One reason for this difference is that fewer women 
than men die from heart disease and tancer. 
For information on the medical and physical aspects 
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of old age, see the World Book articles on Aging and 
Geriatrics. 


Attitudes toward old age 


Many people look forward to old age as a time of in- 
creased leisure and reduced responsibility. Old people 
with a high retirement income may look forward to 
pleasurable activities. They are eager to travel or to pur- 
sue other interests and activities after their children are 
grown and they themselves have retired. For those old 
people who live on small pensions, life may not offer 
such exciting possibilities, Their standard of living may 
fall, and they may dread growing old. 

Many people expect old age to be worse than it turns 
out to be. The majority of old people consider them- 
selves active, alert, and open-minded. But they believe 
that most other elderly people do not have those char- 
acteristics. 

In many countries, the long life and experience of the 
elderly give them a respected position in society. In 
modern industrial nations, however, many people do 
not regard the elderly as wiser or more knowledgeable. 
In all societies, old people are more respected if they 
control important resources, such as money or land, In 
industrial societies, where income from work is a major 
resource, retired people with lower incomes may lose 
status as their savings and earnings diminish. 

People of all ages agree that the worst problems of 
old age are finances, health, loneliness, and personal 
safety. But old people themselves report that these 
problems are less common than the general public 
thinks they are. 

In the West, a person's status in society often de- 
pends on his or her job. So when people retire, they 
often lose a certain amount of status. This is because re- 
tired people usually have lower incomes than working 
people, They may also feel unwanted. 

This is less of a problem in the East. People in Asian 
countries, for example, tend to have closer family struc- 
tures than people in the West. In India, Japan, and other 
Asian countries, elderly people live in the homes of 
their adult family. An Asian extended family may contain 
several generations living in one home. The old people 
are respected as leaders of the community. However, in 
some other Asian countries, the old are seen as a bur- 
den on scarce resources, and little effort is made to care 
for them. 


Ways of life of the elderly 


Although the elderly spend much of their time doing 
the same things as younger people, they do have special 
needs, and often follow different ways of life, 

On retirement, most people in industrial countries 
have a smaller income. They must therefore adjust to a 
changed way of life. They may have to give up luxuries 
such as holidays, and may spend less on clothes and en- 
tertainment outside the home. 

Many old people welcome help and advice in facing 
retirement. They may welcome advice on how to take up 
new leisure and hobby interests, Many old people 

worry about their reduced income. 

Increasing dependence on the State is a feature of 
growing old in many countries. In Australia, for exam- 
ple, more than 75 per cent of the elderly population are 


dependent on income from government pensions, 

Social isolation of the old can be a problem, espe- 
cially in countries where children and grandchildren 
often live a long way from elderly relatives. In particular, 
many married women face widowhood in old age. Lone- 
liness can be a serious problem for the elderly. 

Physical and intellectual disabilities trouble the old 
more than the young. People over the age of 75 need 
more help and support from medical and welfare serv- 
ices. The elderly require a doctor's services more often 
as they age, and they may also need such services as 
meals on wheels and home nursing, or eventually per- 
manent residential care for those who are too ill, frail, or 
mentally confused, to look after themselves. Whereas in 
the East, care of the old is still regarded as a family re- 
sponsibility, in many Western countries it is seen as at 
least partly a government responsibility. 

Many old people continue to enjoy a vigorous and 
full life into their 80's and beyond. They often take part 
in social, educational, sporting, and cultural activities 
with other people in their age-group. Senior citizens in 
some countries may benefit from cheap or free travel on 
public transport, and from reduced prices on tickets for 
theatres, concerts, and similar events. 

The process of aging takes place at different rates. 
This explains why some people remain physically active 
and intellectually creative into advanced old age. The 
less fortunate may suffer from medical complaints par- 
ticularly associated with aging, such as arthritis, heart 
diseases, diabetes, and high blood pressure. Hearing, 
eyesight and digestion as well as memory may also be 
affected, 

This decline in ability becomes more marked in peo- 
ple over the age of 85. The number of people over 85 is 
increasing rapidly in both industrial and developing 
countries. In general, as the proportion of retired peo- 
ple grows, society must find ways to use the talents and 
energies of people who, though “old”, may well have 25 
or more years of active life before them. 

Related articles in World Book include: 
Aging Life expectancy 
Geriatrics Nursing home 
Old-age pension. See Pension. 5 
Old Bailey is the common name for the Central Crimi- 
nal Court in London. The court house is in a street called 
Old Bailey. This street once formed part of the bailey 
(walled courtyard) between Ludgate and Newgate. The 
building was completed in 1907. It stands on the site 0 
Newgate prison. Its domed roof with a statue of justice 
holding a sword and scales is one of the famous sights 
in the city of London. 

The Old Bailey has the jurisdiction to try any offences 
committed within the City of London and Greater Lom” 
don. It also has the wider power to try offences commit 
ted in England and Wales and on the high seas. The 
judges of the Old Bailey are the high court judges, the 
Recorder of London, and the Common Serjeant. 

Old Catholic churches are a group of Christian 
churches that split away from the Roman Catholic 
Church. Most of them were formed by Catholics who, 
Opposed the dogma of papal infallibility proclaimed n 
the first Vatican Council in 1870. This dogma states tha 
the pope is free from error when he speaks as head 0 
the church on matters of faith and morals. 


Senility 


The Catholics who withdrew from the Roman Catho- 
ic Church at that time established an independent 
church. Most of these Catholics lived in Germany, the 
Netherlands, Switzerland, and the Austro-Hungarian Em- 
ire, In 1889, the independent church formed a loose re- 
lationship with other dissenting Catholic churches 
under the terms of an agreement called the Union of 
Utrecht. Some of these dissenting churches had been 
established as early as 1724. 

Old Catholic churches generally follow Roman Catho- 
ic doctrine, though the clergy may marry. The churches 
encourage Bible study. 

Old English. See English language (Old English); Eng- 
ish literature (Old English literature). 

Old English sheepdog is best known for its long 

air, bobbed” tail, and odd, shuffling walk. Its hair 

hangs down over its eyes. Its long coat is a grizzly grey 
orblue, often with white markings, or predominantly 
white, with markings. The dog stands about 55 centime- 
tres high, and weighs from 23 to 29 kilograms. See also 
Dog (picture: Herding dogs); Sheepdog. 

Old Sarum is a large, cone-shaped hill about 90 me- 
tres high and surrounded with earthworks. It lies near 
Salisbury, in Wiltshire, England. Old Sarum was fortified 
inturn by the ancient Britons, the Romans, and the Sax- 
ons, It was later the site of a Norman castle, and Bishop 
Herman founded a cathedral there in about 1072. 

Old Spanish Trail. See Santa Fe Trail. 

Old Testament is the first part of the Bible. Together 
with the New Testament, it forms the Scriptures that are 
sacred to Christians. Jews accept only the Old Testa- 
ment, which they call the Hebrew Bible, as sacred. The 
word testament here means covenant, or agreement. 
The Old Testament emphasizes the idea of a covenant 
between God and His people, and forms a record of 
their history to show how faithfully they observed this 
covenant. 

For over two thousand years, people have considered 
the Old Testament the word of God, and have turned to 
iffor guidance on life's problems. Millions of people 
have found in it great religious truths and inspired ethi- 
tal teachings. As a cultural treasure, the Old Testament 
ae of the most important sources we have for knowl- 
ise of the past. In addition, the poetry and prose of the 

Testament include some of the greatest literary 
masterpieces of the world. 
ates According to Jewish tradition, there are 24 
in the Hebrew Bible. Protestants accept the same 
i sas the Old Testament, but arrange them differ- 

Y. They divide several of them, making a total of 39. 


€ Roman Catholic Old Testament consists of 46 books. 


4 ee seven books that Protestants consider part of 
ihe Ha For a list of Old Testament books, see 
fable with the World Book article on the Bible. 
fine, divide the Old Testament into three main sec- 
ee the Law, the Prophets, and the Writings. 
ko ror Torah, consists of the books of Genesis, 
lled a Pviticus, Numbers, and Deuteronomy. It is also 
lateuch e Pentateuch or Five Books of Moses (see Pen- 
uch). The Hebrew word Torah is usually translated 
ilk buta more accurate translation would be 
ofthe 19 or guidance. The Law describes God's creation 
the li world and humanity. It then gives an account of 
ives of Abraham, Isaac, and Jacob, the patriarchs (fa- 
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thers) of the Hebrew nation (see Patriarch), Other narra- 
tives include the story of Joseph, the history of the Isra- 
elites in Egypt, and the Exodus from Egypt under the 
leadership of Moses. The books of Numbers and Deu- 
teronomy describe the experiences of the people in the 
desert and the death of Moses before they entered the 
Promised Land of Canaan. Laws dealing with all phases 
of life are woven into the narratives. They include reli- 
gious and moral teachings, ritual practices, health, and 
civil and criminal laws. 

The Prophets are divided into two parts, the Former 
Prophets and the Latter Prophets. The books of Joshua, 
Judges, Samuel, and Kings make up the Former Proph- 
ets. These books trace the history of the Hebrew nation 
from the time it entered Canaan until the destruction of 
the kingdoms of Israel and Judah in 587 or 586 B.C. The 
books describe the lives and activities of many proph- 
ets, such as Elijah. They also interpret the history of the 
Hebrews from the point of view of the prophets. The 
prophets taught that obedience or disobedience to 
God's laws shapes humanity's destiny. The Latter Proph- 
ets consist of four books—Isaiah, Jeremiah, Ezekiel, and 
the Twelve (teachings of 12 other prophets). 

The Writings, or Hagiographa, consist of books writ- 
ten by teachers, poets, and great thinkers. The Writings 
contain the books of Psalms, Proverbs, and Job, and the 
five Megillot, or Scrolls: Song of Solomon, Ruth, Lamen- 
tations, Ecclesiastes, and Esther. The Book of Daniel and 
the later historical works of Ezra, Nehemiah, and Chroni- 
cles complete this section of the Old Testament. 

Christian and Jewish groups differ in the position of 
importance they assign to the books of the Apocrypha. 
Many of these books resemble those of the Old Testa- 
ment in form but were written later. See Bible. 

Date. The Old Testament was written over a long pe- 
riod of time. The process was complicated because 
much of the material was recited or chanted out loud 
long before it was written down. Scholars disagree 
about how and when the books were actually written. 
But most scholars agree that parts of the Old Testament 
are very ancient. One of the earliest poems is the “War 
Song of Deborah’ (Judges 5), composed about 1100 B.C. 

Many parts of the historical and prophetic books 
were written during the time of the two kingdoms of Is- 
rael and Judah. Some of the most important prophets 
and poets lived during the Babylonian Exile, from 587 or 
586 B.C. to 538 B.C. Many traditions, laws, and historical 
records that had accumulated were collected and put in 
order at that time. 

Other books were written after the exile, when many 
Jews were allowed to return to Palestine. Chronicles, 
Psalms, Ecclesiastes, and Song of Solomon were written 
during that time, and completed by about 200 B.C. Es- 
ther and Daniel appeared later, during the 100's B.C. 

Translations. The entire Old Testament was written 
in Hebrew, except for some chapters in the books of 
Daniel and Ezra and a few words in Genesis and Jere- 
miah. These are in Aramaic, a language much like He- 
brew (see Aramaic language). š 

The Old Testament was probably the first work ever 
translated. The first translations were oral versions from 
Hebrew into Aramaic called Targums. During the mid- 
200s B.C, Jewish scholars working in Alexandria, Egypt, 
translated the Law into Greek. This translation is called 
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the Septuagint. Translations of other Old Testament 
books followed. For a historical discussion of transla- 
tions of the Old Testament, see Bible (Translations of 
the Bible). 

See also Bible and its list of Re/ated articles. 

Old Vic is a theatre near Waterloo Station in London. 
The Old Vic was for many years a centre of Shakespear- 
ean drama. In 1963, it became the temporary home of 
the National Theatre. The theatre opened in 1818 as the 
Coburg, but it changed its name after a visit by Queen 
Victoria while she was still a princess. 
Old World is a general term applied to the Eastern 
Hemisphere. The Western Hemisphere is called the 
New World. The Old World includes the continents of 
Europe, Asia, Africa, and Australia. But the term Old 
World is often used to refer just to Europe or to Euro- 
pean civilization. The terms Old World and New World 
are used in botany and zoology. For example, zoologists 
divide monkeys into two groups, Old World monkeys 
and New World monkeys. See also Hemisphere. 
Oldenburg, Claes (1929- _), is an American sculp- 
tor who became a leader of the pop art movement dur- 
ing the early 1960's. He is known for his exaggerated, 
oversized sculptures that represent such familiar ob- 
jects as ice cream cones, electric plugs, lipstick tubes, 
and Mickey Mouse. Using these objects as the single 
Subjects of his works, Oldenburg has created two main 
types of sculpture. One type consists of sculptures made 
of soft material, thus contradicting the hardness of the 
actual objects. This material is often in a bright colour 
related to its subject. An example, Giant Soft Fan, Ghost 
Version, made of canvas, wood, and foam rubber, is 3 
metres high. The second type is made up of huge steel 
monuments of common objects designed to be placed 
in landscapes or among buildings. See Pop art. 

Oldenburg was born in Stockholm, Sweden, and be- 

came a U.S. citizen in 1953. He is also noted for excellent 
preparatory drawings for his sculptures and for prints of 
his sculpture subjects. 

Oldham (pop. 211,400) is a town in Greater Manches- 
ter, England. It is about 8 kilometres northeast of central 
Manchester, The town’s many industries include aero- 
space and electronics manufacture, Textiles, once the 
town’s main industry, is still important. 

Oldham lies to the west of the Pennine Hills. See 

Manchester, Greater, 

Olds, Ransom Eli (1864-1950), was an American pio- 
neer inventor and manufacturer of motorcars. Two cars, 
the Oldsmobile and the Reo (from his initials), were 
named after him. In 1886, he began experimenting with 
steam-powered carriages in his father’s machine shop in 
Lansing, Michigan. He later made a four-wheeled steam 
car which he sold to a firm in India in 1893. It was the 
first U.S. car sold abroad. 

Olds built his first petrol-operated car in 1896. In 1899, 
he helped found the Olds Motor Works in Detroit, 
Michigan. A lightweight, one-cylinder, low-cost model 
was in volume production by 1901. Many thousands of 
these cars were sold by 1906. In 1904, Olds left the Olds 
Motor Works and set up a firm to make Reo cars and 
trucks. He was president of the Reo Motor Car Company 
from 1904 to 1924 and later chairman of the board. 

Olds was born in Geneva, Ohio. Many people con- 
sider him the founder of the motorcar industry. He built 
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Oldenburg's Two Cheeseburgers with Everything illus- 
trates his use of soft materials to depict familiar objects. 


the first car factory, and was the first manufacturer to 
mass-produce cars. Furthermore, the success of the 
Oldsmobile attracted other manufacturers into the in- 
dustry and helped make the car popular. 
See also Car (The steam car; The United States car in- 
dustry). 
Olduvai Gorge. See Tanzania (History); Leakey fam- 
ily. 
Oleander is an ornamental flowering shrub which is 
valued as a house plant. The oleander sometimes grows 
4.5 metres tall. It bears leathery lance-shaped leaves and 
showy roselike flowers. The two most common varieties 
have red and white blossoms. The oleander is native to 
the warm parts of Asia and to the Mediterranean region. 
Gardeners plant it outdoors in warm climates and in 
pots and tubs in temperate regions. All parts of the ole- 
ander are poisonous. 
Scientific classification. The oleander belongs to the dog: 
bane family, Apocynaceae. It is Nerium oleander. 
O'Leary, Michael (1936- _), an Irish politician, led 


the Labour Party of Ireland from June 1981 to October 
— 
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The oleander is an ornamental flowering shrub. 5 prod r 
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1982. He was tánaiste (deputy prime minister) in the 
Labour-Fine Gael coalition government of 1981-1982. 
O'Leary was born in Dublin. He was elected to Dail 
Éireann in 1965. He was minister of labour in the govern- 
ment of 1973-1977. 

Oleic acid. See Fat (Structure). 

Olein. See Lard. 

Oleoresin. See Resin. 

Olericulture. See Horticulture. 

Olfactory bulb. See Nose; Smell. 

Olgas are a group of large, rounded rock outcrops 32 
kilometres west of Ayers Rock in the Northern Territory 
of Australia, They cover 25 square kilometres, and are 
surrounded by a sand dune plain. Mount Olga, the high- 
est point, rises 1,025 metres above sea level. 
Olibanum. See Frankincense. 

Oligarchy is any type of government in which power 
is held by relatively few people. An oligarchy may take 
different forms. A republic may be an oligarchy if only a 
few people have the right to vote (see Republic). An ar- 
istocracy, in which rulers come from the "best mem- 
bers of the community, is also a form of oligarchy (see 
Aristocracy). in most oligarchies, the ruling group has 
power through wealth or military authority. 

The term oligarchy traditionally has been seen as the 
rule of a selfish few over a whole community. However, 
some political scientists apply the term to all forms of 
political and social organization, including states, politi- 
cal parties, churches, and corporations. 

Oligarchies have existed throughout history. Most an- 
cient Greek city-states were classic examples. In modern 
times, a number of military dictatorships in Africa, Asia, 
and Latin America have operated like oligarchies. 
Oligocene Epoch. See Earth (table: Outline of the 
earth's history). 

Oligopoly. See Monopoly and competition. 

Olive is the fruit of a tree that grows in subtropical re- 
gions. Olives are cultivated chiefly for their oil, which is 
used in cooking. The fruit is also eaten whole after proc- 
essing. People have grown olives since prehistoric 
times. Experts think the fruit first grew in the eastern 
Mediterranean basin. Although, today, the olive tree is 
found in many parts of the world, the leading olive 
growing countries are still in the Mediterranean region. 
Spain and Italy produce about half the world’s olives. 

Appearance of the fruit and tree. The fruit may be 
oval or oblong. As it matures, it turns from green to yel- 
low to red to purple-black. It has a smooth skin, and its 
flesh surrounds a hard pit. Both the flesh and the seed in 
the pit contain oil. Fresh olives contain oleuropein, a bit- 
ter substance that makes them unpleasant to eat straight 
away. It is removed during processing. 

The olive tree's bark and leaves are a soft grey-green, 
and its trunk becomes gnarled as it ages. Olive trees live 
longer than most other fruit trees. Some of the olive 
trees planted by the Roman emperor Hadrian near 
Rome in A.D. 140 are still alive. 

A mature olive tree may have as many as 500,000 
small flowers. Most of the flowers are imperfect, and : 
fruit cannot grow from them. They give off pollen, which 
is usually carried from flower to flower by the wind. 
Most varieties of olive trees bear a large crop one sea- 
Son and a small crop the next. 

Cultivation. Parts cut off from an olive tree may take 
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root and grow into new trees. The trees will grow in 
many types of soil but need good drainage. To produce 
large fruit, the grower must irrigate and prune the trees, 
and thin the fruit. Fertilizers that add nitrogen to the soil 
can increase yields. The olive tree will grow where the 
climate is hot and dry. But for bearing good fruit, the 
tree needs a moderate supply of water. The fruit is in- 
jured if the temperature falls below —3 °C. The tree it- 
self is not seriously injured until the temperature falls to 
—9°C. The fruit needs much heat to have a good quality 
when mature. For a good crop, the air must be dry when 
the flowers blossom, and also when the fruit begins to 
grow. 

Harvesting and preparation for market. Most 
olive-producing nations grow the fruit primarily for its 
oil. 


Olives are a small, oval or oblong fruit. They are grown chiefly 
for their oil, which can make up about half the flesh of the fruit. 
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An olive tree has a gnarled trunk and 
ers. The tree thrives in warm regions. 
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Leading olive-growing countries 


Figures are based on a 24 r average 1904-1905, 
Source: FAO Production Yearbook. 1965 Food and ‘Agriculture Organization of the United Na- 
tions, 


Olives grown for their oil may be mechanically har- 
vested. Olives grown for eating must be picked by hand. 
Workers place the fruit in small boxes and transport it to 
the processing plant. 

Olives processed for eating are either green or black. 
One of three major processing methods may be used: 
(1) the Spanish, (2) the American and (3) the Greek. 

Most green olives are prepared by the Spanish proc- 
ess, In this process, unripe, yellowish-green olives are 
placed in lye solution. The lye removes most of the bit- 
ter taste of the oleuropein. The olives are washed and 
then fermented in brine. The fermented olives may be 
pitted and stuffed with such fillings as almonds and pi- 
mentos. They are then packed in fresh brine and pas- 
teurized, 

The American process ripens immature, yellow-to- 
red olives artificially, The fruit is alternately submerged 
in lye and exposed to the air until no bitterness remains 
and the olives have turned brown to black, The fruit is 
then washed and pickled, canned, and Sterilized. 

In the Greek process, ripe, Purple-black olives un- 
dergo a slow fermentation in brine. During fermenta- 
tion, the fruit's bitterness decreases until the brine 
masks it. This process traditionally does not use lye, 

Scientific classification, Olives belong to the olive family, 
Oleaceae. They are Olea europaea. 

See also Forsythia; Fringe tree; Olive oil; Spain (pic- 
ture: Olive orchards), 

Olive oil is a fragrant, edible oil made from olives. It is 
used primarily as a salad dressing and as a cooking oil. 
It ranges in taste from sweet to bland and consists al- 
Most entirely of unsaturated fat (see Fat). Most olive oil 
has a light greenish-yellow colour, 

Olive oil is widely used in countries along the Medi- 
terranean Sea. Italy is the world’s leading producer of 


olive oil. Spain and Greece also make and use large 
quantities. 

Olive oil is made by crushing and pressing ripe ol- 
ives. Whole olive fruit consists of 20 to 30 per cent oil, 
and the fruit pulp is 60 to 80 per cent oil. Producers use 
hydraulic presses to squeeze the oil out of the fruit 
under low pressure. This technique, called co/d- 
pressing, generates little heat, and so the oil retains its 
flavour, colour, and nutritional value. Thus, olive oil, un- 
like most other vegetable oils, needs no further process- 
ing before being packaged. It also can be stored for 
months without refrigeration or danger of spoilage. 

Cold-pressing commonly is carried out in several 
stages, with only some of the oil being extracted at each 
stage. The process remains basically the same through: 
out, but the quality of the oil declines with each press- 
ing. In most cases, olives are cold-pressed at 4 °C. Water 
is added during pressing to make the oil flow better. 
The oil is later separated from the water in a spinning 
machine called a centrifuge, or it is skimmed off the 
water's surface after settling there. 

The first pressing gives the highest quality oil, usually 
called virgin olive oil. Virgin olive oil is more expensive 
than other vegetable oils, so it often is considered a 
gourmet item. The lower-quality oils from later press: 
ings are often blended in small amounts with other oils. 
Olive oil that comes from the final pressing is inedible. 
This oil, called o/ive residue or olive foots, is used in 
cosmetics, detergents, soap, medicines, and textiles. 

See also Olive; Vegetable oil. 

Olives, Mount of. See Mount of Olives. 

Olivier, Laurence (1907-1989), became one of the 
leading English actors of the 1900s. Olivier was a versa: 
tile performer and was especially known for his acting 
in the plays of William Shakespeare. His film versie 
Shakespeare's Henry V (1944), Hamlet (1948), and Richa 
1111955) are considered classics. Olivier produced, di- 
rected, and starred in all three films. He won an Acad- 
emy Award as best actor for his performance in Hamlet 
He was given a special Academy Award for his work as 
producer, director, and star of Richard I. In 1979, he re 
ceived another special Academy Award for his lifetime 
achievement in the cinema. 

Olivier was born in Dorking, Surrey, England. He i 
made his debut in 1924 and joined the Birmingham Rep 
€rtory Company in 1926. 
His first screen appearance 
was in 1930, Olivier gained 
international fame for his 
romantic roles in Wuther- 
ing Heights (1939) and Re- 
becca (1940). From 1963 
until 1973, he served as the 
first director of the Na- 
tional Theatre of the United 
Kingdom. 

Olivier was knighted in 
1947. In 1970, he became 
Lord Olivier of Brighton, 
the first actor in English 
history to be named a wie 
baron. His autobiography, Confessions of an Actor, 
published in 1982. On Acting (1986) is a series of €s54Y 
he wrote about his professional life. 


Laurence Olivier 


Olivine is any of a group of common rock-forming 
minerals that consist of silicon, oxygen, magnesium, and 
iron. Olivine occurs primarily in dark igneous rocks, 
usually as grainy masses or embedded crystals. It is gen- 
erally one of the first minerals to crystallize from dark- 
coloured magma (melted rock material). 

Most types of olivine range in colour from clear 
green to yellow-green, but iron-rich varieties may be 
brown. Olivine is relatively hard and cannot be 
scratched by a knife. The most common olivine is for- 
sterite, which is rich in magnesium. Clear green olivine 
used as a gemstone is called peridot (see Peridot). 
Olmedo, José. See Latin-American literature (The 
1800s). 

Olmsted, Frederick Law (1822-1903), was an Ameri- 
can landscape architect, city planner, and writer on so- 
cial issues. Olmsted's career was shaped by his concep- 
tion of a civilized society. Through his landscape 
designs and writings, Olmsted attempted to recast the 
form of America’s cities and suburbs, and to promote 
the refinement and culture he thought the citizens of a 
republic could attain. 

Olmsted's best-known city planning project was Cen- 
tral Park, in New York City. Olmsted and the English ar- 
chitect Calvert Vaux submitted designs for this park in 
1858, and Olmsted supervised its construction. He gave 
the park its most distinctive features—sweeping natural 
scenery and complete isolation from city traffic. Olmsted 
and various partners designed Belle Isle Park, Detroit; 
Mount Royal Park, Montreal; and Roger Williams Park, 
Providence, Rhode Island. 

Olmsted laid out park systems for such U.S. cities as 
Seattle, Boston, Atlanta, New York, and Louisville (Ken- 
lucky). He designed the grounds of the Capitol in Wash- 
ington, D.C, and planned other public buildings, as well 
as colleges, suburban developments, and communities, 
such as Riverside, Illinois. 

Olmsted was born in Hartford, Connecticut. His son, 
Frederick Law Olmsted, Jr., was also a well-known land- 
scape architect and city planner. 

Olsen, John, (1928- _), one of Australia’s leading 
painters, became known for one major work. This was a 
maplike painting of the coastal environs of Sydney, enti- 
tled "You Beaut Country.” Olsen exhibited this work in 
1961. Its informal title, coupled with the flowing struc- 
ture and sensuous colours of the painting, gained it im- 
mediate popularity as a national image. “You Beaut 
Country’ appeared and reappeared, with many changes, 
in several of Olsen’s later paintings. 

Olsen served as official artist on scientific expeditions 
to the Northern Territory and the Lake Eyre district. 
Olsen also painted “Salute to Five Bells, a large mural 
for the Sydney Opera House. Olsen was born in New- 
Castle, New South Wales. 

Olson, Charles (1910-1970), was one of the most influ- 
ential American poets of his time. In 1948, Olson began 
teaching at Black Mountain College, an experimental 
school in Black Mountain, North Carolina. He served as 
the school's rector (head) from 1951 to 1956. At the col- 
lege, Olson taught several future major U.S. poets. 

Charles John Olson was born in Worcester, Massa- 
chusetts, His chief work was a long cycle (series of 
Poems) called The Maximus Poems. This complex work, 
the publication of which began in 1953 and ended in 
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1975 after his death, centres on Gloucester, Massachu- 
setts. Olson used the city symbolically to praise what he 
admired in human life and to attack the greed and com- 
mercialism he saw in American culture. 

Olson first gained recognition with Ca// Me Ishmael 
(1947), a critical study of the American author Herman 
Melville. Olson's major poems and critical writings ap- 
pear in Selected Writings (1966). 

Olympia is a valley about 18 kilometres from Pirgos, 
Greece. In ancient times, religion, politics, and athletics 
centred on Olympia. The Olympic games were held 
there every four years. All the buildings in Olympia 
were for worship or for games. The religious buildings 
were clustered in the Altis (sacred grove), which lies 
where the Cladeus River flows into the Alpheus River. 
They included the temples of Zeus and Hera, the Pelo- 
pion, the Philippeion, and the great altars. 

The athletic buildings lay just outside the Altis. In the 
northwest corner was a gymnasium. Joining the gymna- 
sium on the south lay the Palaestra, which was a wrest- 
ling and boxing school. To the east stood the great sta- 
dium. Southeast of the stadium was the Hippodrome, 
where chariot and horse races were held. 

The Olympic games were prohibited in A.D. 394, and 
a fort was built inside the Altis. Later, earthquakes and 
floods covered Olympia with gravel and soil. Finally, it 
lay beneath 6 metres of earth. 

In 1829, a French expedition began excavations at the 
temple of Zeus. The German government continued this 
work. Between 1875 and 1879 the entire Altis and many 
of the surrounding buildings were uncovered, Frag- 
ments of sculpture, coins, terracottas, and bronzes have 
been found. The most important are two statues—the 
Victory of Paeonius (423 B.C) and the Hermes of Praxite- 
les, A museum with Olympian relics is at Olympia. 

See also Olympic Games. 

Olympiad. In the Greek system of telling time, an 
Olympiad was the period of four years that elapsed be- 
tween two successive celebrations of the Olympian, or 
Olympic, Games. This way of measuring time became 
common about 300 B.C. All events were dated from 776 
B.C, the start of the first known Olympiad. 

The beginning of the first year of an Olympiad was 
determined by the first full moon after the summer sol- 
stice, the longest day of the year. This method of count- 
ing time ceased about A.D. 440, after the 304th Olym- 
piad. The Olympiads were used as measures of time by 
Greek historians and other writers to refer to preceding 
centuries, but they were never in everyday use, as were 
months and years. 

Olympians. See Mythology (Greek mythology). 
Olympias (3757-316 B.C) was the wife of Philip Il of 
Macedonia, and the mother of Alexander the Great. A 
proud and emotional woman, Olympias influenced Alex- 
ander greatly. She told him that his real father was the 
god Zeus-Ammon, not Philip. Olympias feared that 
Philip might choose another heir. Many people believe 
that she had Philip killed in order to ensure that Alexan- 
der would become king. After Alexander's death in 323 
B.C, Olympias tried to keep the empire for her grand- 
son, Alexander IV. She failed, and in 316 B.C. was cap- 
tured by Cassander, a Macedonian prince. Olympias 
was eventually killed, See also Alexander the Great (His 


boyhood); Philip Il. 
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The opening ceremonies of the Olympic Games feature the entry of the athletes into the sta- 
dium. Athletes from Greece enter first, followed by teams from the other countries. 


Olympic Games 


Olympic Games are the most important international 
athletic competition in the world. The Olympics bring 
together thousands of the world’s finest athletes to com- 
pete against one another in numerous individual and 
team sports. Millions of people have attended the 
games, and more than 1 billion people throughout the 
world watch the Olympics on television. 

The Olympic Games originated in ancient Greece and 
were held from 776 B.C, to A.D. 393. The modern games 
began in 1896. The organizers revived the games to en- 
courage world peace and friendship and to promote 
healthy sporting Competition for the youth of the world. 

The Olympic Games consist of the Summer Games 
and the Winter Games. From 1896 to 1992, the Olympics 
were held every four years, except in 1916 during World 
War I, and in 1940 and 1944 during World War Il. The 
Winter Games, which were established in 1924, took 
place the same year as the Summer Games, Beginning 
in 1994, the Winter and Summer Games were divided 
and scheduled on four-year cycles two years apart. For 
the years and locations of the games, see the table Sites 
of the Olympic Games in this article. 


Olympic ceremonies and symbols 


Colourful ceremonies combine with thrilling athletic 


competition to create the special feeling of oc 
in the Olympics. The opening ceremony is particu ral 
impressive. The Olympic athletes of Greece march at i 
the stadium first, in honour of the original games he i 
ancient Greece. The athletes of the other countries a y; 
low in alphabetical order by country according to i 
spelling in the language of the host country. The at 
letes of the host country enter last. The president or a 
other head of state of the host country opens the gai P 
The Olympic flag is raised, trumpets play, and canno! 
boom in salute. Hundreds of doves are released as a 
symbol of peace. 

The iost dramatic moment of the opening cereti 
is the lighting of the Olympic flame. The flame sym á 
izes the light of spirit, knowledge, and life, and itis 
messenger of peace. The fire is ignited in Olympia 
Greece, by using a mirror to concentrate the BA na 
sun. Runners transport the flame in a torch relay fr ie 
Greece to the site of the games. Most runners mee. 
flame on foot. However, many other kinds of tan 
tion, including aeroplanes, horses, and skis, have he 
been used. The final runner carries the torch into A 
stadium, circles the track, and lights a huge caiiad is 
(pot). The flame burns throughout the games andti 
extinguished during the closing ceremony. offive 

The Olympic symbol, created in 1913, consists j 

interlocking rings that represent the continen a flag 
rica, Asia, Australia, Europe, and the Americas. re 

of every nation competing in the games has at lea 


The Olympic symbol consists of five interlocking rings that 
represent Africa, Asia, Australia, Europe, and the Americas. 


one of these colours. Under the rings is the Olympic 
motto, the Latin words Citius, Altius, Fortius. The words 
are translated as Swifter, Higher, Stronger. 


The International Olympic Committee 


The International Olympic Committee (IOC) is the 
governing body of the Olympic Games. The IOC has 
headquarters in Lausanne, Switzerland. The committee 
approves the sports and events to be included in the 
games. The IOC also selects the host cities for the Sum- 
mer Games and Winter Games, seven years in advance. 
The cities bidding for the games must prove they can 
provide athletic facilities for the games and housing for 
the athletes, coaches, officials, and visiting spectators. 
Host cities provide a special housing compound called 
the Olympic Village for the athletes and coaches. The 
prospective hosts must also convince the IOC that they 
can furnish adequate transportation, food service, and 
cultural activities. Host cities are chosen by a majority 
vote of the IOC. 

Originally, members of the IOC were elected for life. 
However, according to a rule change in 1995, all mem- 
bers must retire before they reach the age of 81. The 
members of the IOC are not allowed to accept instruc- 
tions on voting from any government or other group or 
individual. New members of the IOC are elected by cur- 
rent members. 


Olympic competition 


Every country or territory competing in the Olympic 
Games is represented by a national Olympic committee. 
In the mid-1990's, about 195 nations and territories had 
such groups, Each committee is responsible for select- 
ing its national team, providing uniforms and equip- 
ment, and furnishing transportation to the Olympic site. 

Most countries use government funds to pay their 
Olympic expenses. The IOC also provides financial aid. 


The United States is the only large nation whose govern- 


ment does not give its team financial support. The U.S. 
team is largely financed by contributions from private 
Corporations and individuals. 
Selection of the athletes. In many countries, ath- 
letes qualify for the Olympics by winning or finishing 
igh in competitions called se/ection trials. In most 
cases, athletes are invited to the trials based on their 
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performance in national and international competitions. 

An athlete representing a country must be a citizen of 
that country. For many years, only amateur athletes com- 
peted in the games. This gave an advantage to wealthy 
athletes who could devote all their time to training with- 
out worrying about earning money. Professional ath- 
letes are now eligible to compete in most Olympic 
sports. Exceptions include baseball and boxing. 

Entries. In most Olympic sports, a nation may enter 
as many as three competitors in each event as long as 
the athletes meet a minimum standard set by the inter- 
national governing body of that sport. Team sports are 
limited to 8 to 16 teams per sport. National teams must 
win or be placed high in qualifying tournaments to 
make the final competition. The host country is allowed 
to enter a team in every team event. 

Medals. The top three finishers in each event receive 
a medal and a diploma. The next five finishers get only a 
diploma. Each first-place winner receives a gold medal, 
which is actually made of silver and coated with gold. 
The second-place medal is made of silver, and the third- 
place medal is bronze. The design for the medal 
changes for each Olympics. All members of a winning 
relay team get a medal, including those who partici- 
pated only in qualifying rounds. All the members of a 
winning team who have played in at least one of the 
games during the competition receive a medal. 

The top three finishers receive their medals in a cere- 
mony after the event. The medal winners stand at atten- 
tion on a platform, with the gold medallist in the middle. 
The silver medallist stands on the gold medallist's right 
and the bronze medallist on the left. The flags of their 


Sites of the Olympic Games 
Year Summer Winter 
1896 Athens, Greece Not held 
1900 Paris, France Not held 
1904 St Louis, U.S.A. Not held 
1908 London, England Not held 
1912 Stockholm, Sweden Not held 
1916 Notheld Not held 
1920 Antwerp, Belgium Not held 
1924 Paris, France Chamonix, France 
1928 Amsterdam, St. Moritz, 

the Netherlands Switzerland 
1932 Los Angeles, U.S.A. Lake Placid, U.S.A. 
1936 Berlin, Germany Garmisch-Partenkirchen, 

Germany 

1940 Notheld Not held 
1944 Notheld Not held 
1948 London, England St. Moritz, Switzerland 
1952 Helsinki, Finland Oslo, Norway 
1956 Melbourne, Australia Cortina, Italy 
1960 Rome, Italy Squaw Valley, U.S.A. 
1964 Tokyo, Japan Innsbruck, Austria 
1968 Mexico City, Mexico Grenoble, France 
1972 Munich, Germany Sapporo, Japan — 
1976 Montreal, Canada Innsbruck, Austria 
1980 Moscow, Soviet Union Lake Placid, U.S.A. 
1984 Los Angeles, U.S.A. Sarajevo, Yugoslavia 
1988 Seoul, South Korea Calgary, Canada 
1992 Barcelona, Spain Albertville, France 
1994 Lillehammer, Norway 
1996 Atlanta, U.S.A. 
1998 Nagano, Japan 

dney, Australia 
ee spate Salt Lake City, U.S.A. 
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countries are raised, and a band plays the national an- 
them of the country of the gold medal winner. 

Olympic competition is intended to test the skill of in- 
dividuals and teams, not nations. Therefore, the IOC 
does not keep an official score among the nations, No 
country “wins” the Olympics. However, unofficial medal 
totals are compiled for the press and the public. 


The Summer Games 


The Summer Games are held during the summer sea- 
son of the host city, usually between July and October, 


The Olympic flame is lit dur 
ing the opening ceremonies, 
The fire is ignited in Olympia, 
Greece, and transported by 
relay to the site of the games, 
The flame symbolizes the light 
of spirit, knowledge, and life, 
and it is a herald of peace, 


Manny Millan, Sports Ilustrated 


The medal ceremony takes 
place after the finals of each 
event. The top three finishers 
receive a medal anda di- 
ploma. They stand at attention 
ona platform while the flags 
of their countries are raised 
and a band plays the national 
anthem of the country of the 
gold medal winner. 


David Black 


and last 16 days. Athletes compete in more than phe 
arate events during the Summer Games. A sport m iv 
be played in at least 75 countries on four continen be 
fore it can be considered for men’s competition. To 
eligible for women’s competition, a sport must be 
played in 40 countries on three continents. 

The Summer Games have grown enormously. ni rep 
first modern games in 1896, about 311 male athletes 
resenting 13 nations competed. Today, more than ane 
male and female athletes representing over 190 nā 
Participate. 


the 


The Winter Games 


The Winter Games are usually held in February and 
last 16 days. A sport must be played in at least 25 coun- 
tries on three continents to be considered. The Winter 
Olympics include over 60 events. The games attract ap- 
proximately 2,000 athletes from about 60 countries. 


The ancient games 


_ Athletics played an important role in the religious fes- 
tivals of ancient Greece. Historians believe the ancient 
Greeks first organized athletic games as part of funeral 
ceremonies for important people. This practice proba- 
bly existed by the 1200's B.C. Later, games became part 
of religious festivals honouring the gods. Many Greek 
Cities held festivals every two or four years. 
th Over time, four great religious festivals developed 
at brought together people from throughout the 
Greek world. These festivals were the Isthmian, Ne- 
mean, Pythian, and Olympic games. The Olympic 
Games, which ranked as the most important, honoured 
Zeus, the king of the gods. 
B The first recorded Olympic contest took place in 776 

.C. at Olympia in western Greece. The first winner was 
Koroibos (also spelled Coroebus), a cook from Elis. The 
Olympic Games were held every four years. They were 
so important to the ancient Greeks that time was meas- 
ured in Olympiads, the four-year intervals between 
ee The only event in the first 13 games was the sta- 
i /on, a running race of 192 metres. Through the years, 
longer running races were added. 

_ Other types of competition became part of the an- 
cient Olympics. In 708 B.C, wrestling and the pentathlon 
oe added. The pentathlon was a combination of jump- 
Ng, running, the discus throw, the javelin throw, and 
Wrestling. Boxing joined the programme in 688 B.C., and 
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The closing ceremonies 
come after the end of the ath 
letic competition. The cere 
monies are marked by specta 
cle and conclude with the 
extinguishing of the Olympic 
flame, 


‘Nathan Bilow, Allsport 


the four-horse chariot race was added in 680 B.C. Horse 
racing was included in 648 B.C, as was the pancratium 
(also spelled pankration), a combination of boxing, wres 
tling, and kicking. Some unusual events were Included 
in the Olympics, such as a race in armour, a chariot race 
called the apene in which two mules pulled the chariot, 
and a competition for trumpeters 

The ancient Olympics produced several famous 
champions. Milo of Kroton won the wrestling competi- 
tion five times between 532 and 516 B and Leonidas 
of Rhodes won three running races in each of four 
Olympics from 164 to 152 BC. 

The Romans conquered Greece during the 140s B.C, 
and the games soon lost their religious meaning, In A.D. 
393, Emperor Theodosius | banned the games. 


The modern games 


The modern games begin. In 1875, a group of Ger 
man archaeologists began to excavate the ruins of the 
stadium and temples of Olympia, which had been de 
stroyed by an earthquake and buried by a landslide and 
floods. Their discoveries inspired Baron Pierre de Cou 
bertin, a French educator, to organize a modern interna 
tional Olympics. He first proposed the idea publicly in 
1892. In 1894, the first IOC was formed. 

The first modern Olympic Games were held in Ath 
ens, Greece, in 1896. The athletes competed in nine 
sports: (1) cycling, (2) fencing, (3) gymnastics, (4) lawn 
tennis, (5) shooting, (6) swimming, (7) track and field, (8) 
weightlifting, and (9) wrestling. james B. Connolly of the 
United States became the first modern Olympic cham- 
pion, winning the triple jump (then known as the hop, 
step, and jump). 

The games of 1900 and 1904 attracted little attention 
The 1900 Olympics were held as part of the Universal 
Exposition, a world's fair in Paris. Competition was 
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Cross-country skiin 
1994 Winter Olympic Games _ g 
Event Winner Nation 
Medal-winning nations 
Men 
Gold Silver Bronze Total 
paron 10 kilometres Bjorn Daehlie Norway 
10 n 5 26 15 kilometres Bjorn Daehlie Norway 
Norway J 7 8 24 30 kilometres Thomas Alsgaard Norway 
Germany Ks 3 4 23 50 kilometres Vladimir Smirnov Kazakhstan 
pee A 4 = 20  4Čkilometre De Zolt, Albarello, 
Unked States 6 5 2 3 relay Vanzetta, Fauner Italy 
Canada 3 6 4 13 
Switzerland 3 4 2 9 
Austria 2 3 4 9 
South Korea 4 1 1 6 
Finland 0 1 5 pau omen 
Japan 1 iz 2 5 5 kilometres Lyubov Egorova Russia 
France 0 1 4 5 10 kilometres Lyubov Egorova Russia 
Netherlands 0 1 3 4 15 kilometres Manuela Di Centa Italy 
Sweden 2 1 0 3 30 kilometres Manuela Di Centa Italy 
Kazakhstan 1 2 (i 3 20-kilometre Valbe, Lazutina, 
China 0 1 2 3 relay Gavriluk, Egorova Russia 
Slovenia 0 0 3 3 
Ukraine 1 0 1 2 
Belarus 0 z 0 2 
United Kingdom 0 0 2 4 
Uzbekistan 1 0 0 1 
Australia 0 o 1 1 Figure skating 
Event Winner Nation 
Men Alexei Urmanov Russia 
Women Oksana Baiul Ukraine 
Pairs Ekaterina Gordeeva 
Alpine skiing and Sergei Grinkov Russia 
Ice dancing Oksana Gristchuk and 
Event Winner Nation Evgeni Platov Russia 
Men 
Combined Lasse Kjus Norway Frees! ini 
Downhill Tommy Moe United States iie z g = 
Giant slalom Markus Wasmeier Germany Event Winner Nation 
Slalom Thomas Stangassinger Austria 
Super G Markus Wasmeier Germany Aerials (men) Andreas Schoenbaechler Switzerland 
Aerials (women) Lina Cherjazova Uzbekistan 
W Moguls (men) Jean-Luc Brassard Canada 
'omen Moguls (women) Stine Lise Hattestad Norway 
Combined Pernilla Wiberg Sweden 
Downhill Katja Seizinger Germany 
Giant slalom Deborah Compagnoni Italy Ice hockey 
Slalom Vreni Schneider Switzerland 
Super G Diann Roffe-Steinrotter United States Winning nation 
Sweden 
Biathlon 
Event Winner Nation 
Men 
10 kilometres Sergei Tchepikov Russia 
20 kilometres Sergei Tarasov Russia 
30-kilometre Gross, Luck, 
relay Kirchner, Fischer Germany 
Women 
7.5 kilometres Myriam Bedard Canada 
15 kilometres Myriam Bedard Canada 
30-kilometre Talanova, Snytina, 
relay Noskova, Reztsova Russia 
z 
a 
pet 
Bobsledding Gerard Vandystadt, Allsport Nathan Bilow, Allsport 
i k- 
Tank Winner Nation Gold medal winners in the 1994 Winter Games included 0 
sana Baiul, /eft, and Jean-Luc Brassard, right. The leyen 
Tiin Weder, Acklin Switzerland Baiul, representing Ukraine, won the women’s figure-skating 
Four-man Czudaj, Brannasch, title. Brassard, a Canadian, took the gold medal in the men 


Hampel, Szelig Germany mogul event in the freestyle skiing competition. 
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Luge Speed skating 
peak Winner Nation Event Winner Nation Time 
Single-seater (men) Georg Hackl Germany Men 
Single-seater (women) Gerda 
Weissensteiner Italy s ~ metres srs Golubev barca 
„seater (men) Brugger, Hube Ital 000 metres Dan Jansen United States 1 min. 12.43 s* 
aiii paiiar y 1,500 metres Johann Olav Koss Norway 1 min. 51.29 s* 
5,000 metres Johann Olav Koss Norway 6 min. 34.96 s* 
10,000 metres Johann Olav Koss Norway 13 min. 30.55 s* 
Nordic combined skiing Women 
Event Winner Nation 500 metres Bonnie Blair United States 39.25 s.* 
1,000 metres Bonnie Blair United States 1 min. 18.74 s* 
Men 1,500metres Emese Hunyady Austria 2min. 219 
A 3,000 metres Svetlana Bazhanova Russia & min. 17.43 
Individual Fred Borre Lundberg Norway 5,000 metres Claudia Pechstein Germany 7 min. 14.57 s* 
Team Kono, Abe, Ogiwara Japan 
“Olympic record. 
Ski jumping 1992 Summer Olympic Games 
atan == ee ee Leading medal-winning nations 
90 metres Espen Bredesen Norway h a Total 
120 metres Jens Weissflog Germany bcos E = ke 
en jaskio, Dufines Unified Teamt 45 38 29 n2 
Thoma, Weissflog Germany United States 37 34 37 108 
Germany 33 21 28 82 
China 16 22 16 54 
Cuba 14 6 Wu 31 
Hungary n k fs Bo 
M South Korea 12 
Short: track skating path S 5 ie 29 
Event Winner Nation Time Australia 7 9 u 27 
Spain 13 7 2 2 
Men Japan 3 8 n 22 
500 metres Ji Hoon Chae South Korea 45,98 s*  tFormerly the Soviet Union. 
KI metres  Jun-Ho Lee South Korea 1 min. 29.58 s 
1000-metre Carnino, Fagone, 
relay Hemi Winners of team sports 
Viullermin italy 7 min. 11,748" 
Sport Nation 
Women nH 
500 metres Cathy Turner United States 4598s" Baseball Uned SA 
1000 metres Lee Kyung Chun South Korea 1 min. 36.87 s” aoe {men = Unified Team 
300¢metre Chun, Kim, Kim, PaE | Germany 
relay Won South Korea 4min. 2664s" Hockey (men oan 
Hockey (women) har dT 
"Olympic record. Handball (men) oe korsa, 
Handball (women) sou oroa 
Soccer (men) be il 
Volleyball (men) rae 
Volleyball (women! pe R 
Water polo (men) italy 
Archery 
Winner bone} 
Sebastien Flute (men) De kaea 


Cho Youn Jeong {women) a 


Team (men) 
Team (women) South Korea 


Badminton 
Event Winner Nation 

Ch F Sports Focuson Spots Singles (men) ; oa Leeda indones 

ocus on Sports i 
pion speed skaters at the 1994 Winter Games included Cepia Maai So; ai 
Johann Olav Koss of Norway, /eft, and Bonnie Blair of the United Park joo Bong South Korea 
i i foung, 
lates, right. Koss won the men's 1,500-metre, 5,000-metre, y sA Doubles (women) (ube is ae poe a 
.000-metre races. Blair won the women’s 500- and 1,000-m outh Korea 


š || their victories. 


Ces. Both skaters set Olympic records in al 
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Boxing Equestrian 
Class Winner Nation Event Winner Nation 
i lio Marcelo Cuba Three-day, team Green, Rolton, Hoy Australia 
es ue poe Choi North Korea Three-day, individual Matthew Ryan Australia 
Bantamweight Joel Casamayor Cuba Dressage, team Uphoff, Theodorescu, 
Featherweight Andreas Tews Germany Werth Germany 
Lightweight Oscar De La Hoya United States Dressage, individual Nicole Uphoff Germany 
Light welterweight Hector Vinent Cuba Prix des nation, 
Welterweight Michael Carruth Ireland individual Ludger Beerbaum Germany 
Light middleweight Juan Lemus Cuba Prix des nation, Lansink, Raymakers, 
Middleweight Ariel Hernandez Cuba team Romp Netherlands 
Light heavyweight Torsten May Germany 
Heavyweight Felix Savon Cuba 
Super heavyweight Roberto Balado Cuba Fencing 
A Individual competition 
Caneing and kayaking Event Winner Nation 
Event Winner Nation Foil (men) Philippe Omnes France 
Mei Foil (women) Giovanna Trillini Italy 
H Epee imen) Eric Srecki France 
Single kayak Sabre (men) Bence Szabo Hungary 
slalom Pierpaolo Ferrazzi Italy 
Kayak 500-metre Team competition 
singles Mikko Kolehmainen Finland 
Kayak 500-metre Event Winning nation 
doubles Bluhm, Gutsche Germany 
Kayak 1,000-metre Foil (men) Germany 
singles Clint Robinson Australia Foil (women) Italy 
Kayak 1,000-metre Epee (men) Germany 
doubles Bluhm, Gutsche Germany Sabre (men) Unified Team 
Kayak 1,000-metre Von Appen, Kegel, 
fours Reineck, Wohllebe Germany 
Double canoe Gymnastics 
slalom Jacobi, Strausbaugh United States = 
Canoe slalom Lukas Pollert Czechoslovakia Event Winner Nation 
Canoe 500-metre — 
singles Nikolai Boukhalov Bulgaria Men 
Canoe 500-metre i 
j Unified Team 
gaet Masseikov, Dovgalenok Unified Team EA vault Vai Sorarte Unified Team 
ee etg Pomimel horse (tie) Vitali Scherbo, Unified Team 
singles Nikolai Boukhalov Bulgaria Pae Gil Su North Korea 
canon emere, ki Horizontal bar Trent Dimas United States 
we Eaphe, Seely. Germany Parallel bars Vitali Scherbo Unified Team 
Ska Vitali Scherbo vale Tea 
Floor exercise Li Xiaosahi ma 
Wore Team DEEE g Unified Team 
Kayak slalom Elisabeth Micheler Germany 
Kayak 500-metre 
singles Birgit Schmidt Germany Women 
Kayak 500-metre All-around Tatiana Goutsou Unified Team 
doubles Portwich, Von Seck Germany Balance beam Tatiana Lyssenko Unified Team 
Kayak 500-metre Donusz, Czigany, Uneven parallel bars Lu Li China 
fours Meszaros, Koban Hungary Side horse vault (tie) Henrietta Onodi, Hungary 
Lavinia Milosovici Romania 
Floor exercise Lavinia Milosovici Romania 
‘eam Unified Team 
thi Unified Team 
Cycling Rhythmic Alexandra Timoshenko 
Event Winner Nation Judo 
Men Class Winner Nation 
Individual road race Fabio Casartelli Italy 
Sprint Jens Fiedler Germany Men 
T, Jósa Mareno 5i 60 kilograms or less Nazim Gousseinov Unified Team 
4,000-metre A S Spain negans orless Rogerio Sampaio ha 
ie a n il ja 
waniinpuaut Chris bomman unted Kogon Maris Toshio Koga, lapen 
,000-metre Gloeckner, Lehmann, 86 kilograms or less Waldemar Legien Poland 
ee öl eimen, Walzer Germany 95 kilograms or less Antal Kovacs Hungen 
re ert, Meyer, = x d Team 
anime ni Peschel, Aich cana over 95 kilograms David Khakhaleichvili Unifie 
50-kilometre 
points race Giovanni Lombardi Italy Women 
48 kilograms or less Cecile Nowak France 
Women S2kilogramsorless Almudena Munoz Martinez Spain 
Woe 56 kilograms or less Miriam Blasco Soto Spat 
kilometre 61 kilograms or less Catherine Fluery Franco 
road race Kathryn Watt Australia 66 kilograms or less Odalis Reve Gba 
Sprint Erika Salumae Estonia 72 kilograms or less Kim Mi Jung South Korea 
Pursuit Petra Rossner Germany over 72 kilograms Zhuang Xiaoyan China 
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Modern pentathlon Swimming and diving 
Individual winner Team winner Event Winner Nation Time 
Arkadiusz Skrzypaszek, Poland Poland 
Men 
= 50-metre 
Rowing freestyle Alexander Popov Unified Team 2191s" 
wa 100-metre 
Event nner Nation freestyle Alexander Popov Unified Team 49.02 s. 
200-metre 
Men freestyle Evgueni Sadovyi Unified Team 1 min. 46.70 s 
Single sculls Thomas Lange Germany 400-metre 
Double sculls Hawkins, Antonie Australia freestyle Evgueni Sadovyi Unified Team 3 min. 45.00 s.* 
Four sculls Willms, Hajek, 1,500-metre 
Volkert, Steinbach Germany freestyle Kieren Perkins Australia 14 min, 43,48 s.* 
Pairs without United 100-metre 
coxswain Redgrave, Pinsent Kingdom backstroke Mark Tewksbury Canada 53.98 s 
Pairs with United 200-metre 
coxswain Searle, Searle, Herbert Kingdom backstroke Martin Lopez-Zubero Spain 1 min. 58.47 s.* 
Fours without Cooper, McKay, 100-metre 
* coxswain Green, Tomkins Australia breaststroke Nelson Diebel United States 1 min, 01.50 s* 
Fours with Talapan, Ruican, Popescu, 200-metre 
coxswain Taga, Raducanu Romania breaststroke Mike Barrowman United States 2 min, 10.16 5.” 
Eights with Wallace, Robertson, Forgeron, 100-metre 
coxswain Barber, Marland, Rascher, butterfly Pablo Morales United States 5332s. 
Crosby, Porter, Paul Canada 200-metre 
butterfly Melvin Stewart United States 1 min. 56.26 5.” 
Women 200-metre 
Single sculls Elisabeta Lipa Romania medley Tamas Darnyi Hungary 2min, 00.76 s. 
Double sculls Koeppen, Boron Germany 400-metre 
Pairs without medley Tamas Darnyi Hungary 4 min. 14.23 s 
coxswain McBean, Heddle Canada 400-metre Rouse, Diebel, 
Four sculls Mueller, Schmidt, medley relay Morales, Olsen United States 3 min. 36.93 s* 
3 Peter, Mundt Germany 400-metre Hudepohl, Biondi, 
Fours without Barnes, Taylor, Monroe, freestyle relay Jager, Olsen United States 3 min, 16.74 s. 
coxswain Worthington Canada 800-metre Lepikov, Pychnenko, 
Eights with Barnes, Taylor, Delehanty, freestyle relay Taianovitch, Sadovyi Unified Team 7 min. 11.95 5." 
coxswain Crawford, McBean, Platform 
Worthington, Monroe, diving Sun Shuwei China 
Heddle, Thompson Canada Springboard 
Shooting diving Mark Lenzi United States 
Event Wi Nation Women 
= n 50-metre 5 
freestyle Yang Wenyi China 24,79 s. 
Men 100-metre t 
Free pistol Konstantine Loukachik Unified Team freestyle Zhuang Yong China 54.65 s. 
Rapid-fire pistol Ralf Schumann Germany 200-metre 
Small bore rifle— freestyle Nicole Haislett United States 1 min. 57.90 s. 
prone position Lee Eun Chul South Korea 400-metre R 
Small bore rifle— freestyle Dagmar Hase Germany 4 min. 07.18 s. 
three positions Gracha Petikian Unified Team  g00-metre 
Running game freestyle Janet Evans United States 8 min. 25.52 s. 
target Michael Jakosits Germany 100-metre A 
Air rifle louri Fedkine Unified Team backstroke Krisztina Egerszegi Hungary 1 min. 0068 s: 
Air pistol Wang Yifu China 200-metre i 
We backstroke Krisztina Egerszegi Hungary 2 min. 07.06 s. 
omen 100-metre 
Air rifle Yeo Kab Soon South Korea breaststroke Elena Roudkovskaia Unified Team 1 min. 08.00 s. 
Small bore rifle— 200-metre y 
three positions Launi Meili United States breaststroke Kyoko Iwasaki Japan 2min. 2665 5: 
Sport pistol Marina Logvinenko Unified Team 190-metre f 1 
Air pistol Marina Logvinenko Unified Team butterfly  Quian Hong China 5862s; 
tre 
Ske i eas Summer Sanders United States 2 min. 08.67 s. 
rest Zhang Shan China kia 200-metre s 
apshooting Petr Hrdlicka Czechoslovakia néal. linli China 2min. 11.655; 
400-metre 
medley Krisztina Egerszegi Hungary 4 min. 36.54 $. 
400-metre Haislett, Torres, 
freestyle relay Martino, Thompson United States 3 min. 39.46 s- 
400-metre Loveless, Nall, i 
l Ahmann-Leighton, 
AT, Thompson United States 4 min. 02.54 s* 
Synchronized 
swimmins 
(solo) 3 Kristen Babb-Sprague United States 
Synchronized 
jimmint 
{duet 7 Josephson, Josephson United States 
Platform i 
diving Fu Mingxia China 
Springboard 
‘Steven E. Sutton, Duomo P living Gao Min China 
Vi i rd. 
itali Scherbo of the Unified Team tied for the gold medal in “Olympic recor Canad ba nest page 


the po 


mmel horse competition in men’s gymnastics. 
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Table tennis Track and field í 
Event Winner Nation Event Winner Nation Time or distance 
Singles (men) Jan Ove Waldner oe Men 
Singles women) Deng Yaping vied res Linford Christie United Kingdom 
Doubles imen) tu Un, Wang Tao hns AO eas vies Mika Marsh United States Pr 
Doubles women} Deng Yaping, Qiao Hong "s 400 metres Quincy Watts United States aD 
800 metres William Tanui Kenya 1 min, 4366% 
Tennis 1,500 metres Fermin 
Cacho Spain 3 min 40125 
Event Winner Nation 5,000 metres Dieter Baumann Germany 13 min. 12525 
= 10,000 metres Khalid Skah Morocco 27 min. 46705 
Singles Imen) Marc Rosset Switzerland 110-metre 
Singles (women) Jennifer Capriati United States hurdles Mark McKoy Canada wia 
Doubles (men) Becker, Stich Germany 400-metre 
Doubles (women) Fernandez, Fernandez United States hurdles Kevin Young United States 46.785" 
3,000-metre 
steeplechase Matthew Birer Kenya 8 min, BHs 
Marathon Hwang 
YoungCho South Korea 2h. 13min 23a 
400-metre Marsh, Burrell, 
relay Mitchell, 
C Lewis United States 37408! 
1,600-metre Valmon, Watts, 
relay Johnson, 
S. Lewis United States 2 min, 55.74 
20-kilometre Daniel Plaza 
walk Montero Spain Th. 21 min 456, 
50-kilometre 
walk Andrei Perlov Unified Team 3 min. 50198 
High jump Javier Sotomayor Cuba Lum 
Long jump Carl Lewis United States 867 m 
Triple jump Mike Conley United States 1763m" 
Pole vault Maksim Tarasov Unified Team 580m 
Discus Romas Ubartas Lithuania 6513m 
Javelin Jan Zelezny Czechoslovakia 8966 m" 
Shot-put Michael Stulce United States 270m 
Hammer Andrei 
Abduvaliyev Unified Team 8552 mM 
Decathlon Robert Zmelik Czechoslovakia 8611 pis. 
Women ene 
100 metres Gail Devers United States 
Gold medal winners inthe 200 metres. Gwen Torrence United States znas 
1992 Summer Olympics in- 400 metres Marie-Jose Perec France 44835 
cluded Pablo Morales, above, 800 metres Ellen Van Langen Netherlands 1 min, 55548 
Mark Lenzi, /eft, and Jennifer 1,500 metres Hassiba 
Capriati, below. All three Boulmerka Algeria 3 min. 5530+ 
competed for the United 3,000 metres Elena Romanova Unified Team 8 min. a 
States. Morales won the men’s ipa irene Derartu Tulo Ethiopia bi 
100-metre butterfly race in hanes Pa 
raskevi 
swimming. Lenzi was the Patoulidou Greece 12048 
men’s springboard diving 400-metre x 
champion. Capriati won the hurdles Sally Gunnell United Kingdom 53236 
women’s singles title in ten- 400-metre Ashford, Jones, 
nis, relay Guidry-White, ans 
Torrence United States 
1,600-metre Ruzina, 
relay Dzhigalova, 
Nazarova, 
Bryzgina Unified Team 3 min. 20208 
10-kilometre ue 
walk Chen Yueling China bay 
High jump Heike Henkel Germany m0 
Long jump Heike Drechsler Germany 
Discus Maritza 70.06 m 
Marten Cuba sn 
Javelin Silke Renk Germany Siem 
ee Svetlana Krivaleva Unified Team t 
rathon Valentina r 
Yegorova Unified Team 2h 32min 
Heptathlon Jackie 704p 


Joyner-Kersee United States 
“Olympic record. r 


Weightlifting 
Cass Winner Nation 
52 kilograms 

or less Ivan Ivanov Bulgaria 265 kg 
S kilograms 

or less Chun Byung Kwan South Korea 2875kg 
kilograms 

orless Naim 

Suleymanoglu Turkey 320kg 

kilograms 

or less Israel Militossian Unified Team 337.5 kg 
T5kilograms 

or less Fedor Kassapu Unified Team 357.5 kg 
B kilograms 

or less Pyrros Dimas Greece 370kg 
kilograms 

or less Kakhi Kakhiachvili Unified Team 4125 kg" 
100 kilograms 

or less Victor Tregouboy Unified Team 410kg 
NOkilograms 

or less Ronny Weller Germany 4325 kg 
Over 110 kilograms Alexander 

Kourlovitch Unified Team 450 kg 
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Focus on Spore 


John Smith of the United States won the gold medal in the 62 
kilograms or less freestyle wrestling competition, He defeated 


“Ties Olympie record. Weight is total of two lifts, snatch and clean and jerk. 


Focus on Sports 


Track and field stars of the 1992 Summer Olympics included 
hackle Joyner-Kersee, upper left, and Carl Lewis, upper 

the United States, Joyner-Kersee won the heptathlon, a competi- 
tion she also won in the 1988 games. In addition, she finished 
third in the women’s long jump. Lewis won the men’s long jump 
2 was a member of the winning U.S. 400-metre relay team. 

i U.S. men’s 1,600-metre relay team also won a gold medal. In 
the picture below, Michael Johnson receives the baton from 
Quincy Watts during the finals of the 1,600-metre race. Both US, 
Men's relay teams set Olympic and world records in winning 
their events, 


Agari Mohammadian, /a black, of tran in the finals. 


Wrestling 

Class Winner Nation 
Freestyle 

48 kilograms or less Kim II North Korea 
52 kilograms or less U Hak $on South Korea 
57 kilograms or less Alejandro Puerto Cuba 

62 kilograms or less John Smith United States 
68 kilograms orless Arsen Fadzaev Unified Team 
74 kilograms or less Park Jang Soon South Korea 
82 kilograms or less Kevin Jackson United States 
90 kilograms or less Makharbek Khadartsev Unified Team 
100 kilograms or less Leri Khabelov Unified Team 


Over 100 kilograms 


Bruce Baumgartner 


United States 


Class Winner Nation 
Greco-Roman 
48 kilograms or less Oleg Koutcherenko Unified Team 
52 kilograms or less Jon Ronningen Norway 
56 kilograms or less Ahn Han Bong South Korea 
62 kilograms or less Akif Pirim Turkey 
68 kilograms or less Attila Repha Hungary 
74 kilograms or less Mnatsakan Iskandarian Unified Team 
82 kilograms or less Peter Farkas Hungary 
90 kilograms or less Maik Bulimann Germany 
100 kilograms or less Hector Millan Cuba 
130 kilograms or less Alexander Kareline Unified Team 
Yachting p 
Winner Nation 
lose van der Ploeg Spain 
Doreste. Manrique Spain 
Bank, Secher, Seier Denmat 
Reynolds. Haenel United States 
Loday, Henard France 
Franch David france 
Calatat, Sancher Spain 
Unda Andersen Norway 
Barbara Kendall New Zealand 
Zabell, Guerra Spain 
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spread out over five months, Attendance was poor, and 
some athletes did not even realize they had participated 
in the Olympics. The 1900 Olympics included the first 
competitions involving women, in lawn tennis and golf. 
The first women gold medallists were British tennis 
player Charlotte Cooper and American golfer Margaret 
Abbott. Poor attendance and other problems also 
plagued the 1904 Olympics, held as part of the Louisiana 
Purchase Exposition in St. Louis, U.S.A. 

In the early years of the Olympics, competitions were 
held in several sports that were later dropped. They in- 
cluded polo, croquet, tug of war, live pigeon shooting, 
the high jump on horseback, and a swimming obstacle 
race. 

The Olympic movement might have died except for 
the /ntercalated, or Interim, Games held in Athens in 
1906, The IOC did not consider these games official. 
However, they were popular and held the movement to- 
gether until the next official games in London in 1908. 
The most dramatic moment of the 1908 games came in 
the marathon. Dorando Pietri of Italy entered the sta- 
dium in first place but collapsed before reaching the fin- 
ish line. Officials dragged Pietri across the finish line and 
declared him the winner, but he was later disqualified 
because he did not finish under his own power. 

The 1912 Olympics in Stockholm, Sweden, were the 
first well-organized Olympic Games. The hero of Stock- 
holm was Jim Thorpe, an American Indian who easily 
won the 10-event decathlon and the 5-event pentathlon. 
Thorpe’s medals were taken away after it was discov- 
ered that he had played baseball for a small salary be- 
fore the games, making him a professional athlete and 


therefore ineligible for the Olympics. In 1982, the IOC 
voted to return the medals to Thorpe’s family and put 
his name back in the record books as an Olympic cham- 
pion. 

Between the wars. The 1916 games were cancelled 
because of World War | (1914-1918). The 1920 Olympics 
in Antwerp, Belgium, marked the first appearance of the 
great Finnish distance runner Paavo Nurmi. He com- 
peted in all three Olympics of the 1920s, winning nine 
gold medals. 

Figure skating was included in the 1908 games, and 
both figure skating and ice hockey were part of the 1920 
games. The first separate Winter Games took place in 
Chamonix, France, in 1924, with 281 men and 13 women 
representing 16 countries. 

The 1924 Summer Games were held in Paris. One of 
the stars was American swimmer Johnny Weissmuller, 
who later became famous portraying Tarzan in feature 
films. Other famous athletes included British sprinters 
Harold Abrahams and Eric Liddell, later portrayed in the 
film Chariots of Fire (1981). 

The 1928 Summer Games, held in Amsterdam, the 
Netherlands, were the first in which women competed 
in track and field. In the Winter Games in St. Moritz, 
Switzerland, Sonja Henie of Norway won her first gold 
medal in women's figure skating. She was also cham- 
pion in the 1932 and 1936 Winter Games before becom- 
ing a star of Hollywood musicals. 

The 1932 Summer Games were held in Los Angeles. 
These games introduced automatic timing for races and 
the photo-finish camera. The first Olympic Village was 
also erected. 


i ves Fund, 1914 
Black-gure painting about 530 BC) on a Greek vase; The Metropolitan Museum of Art, New York Cy Rogers F" 


The ancient Olympic Games were held every four years in Olympia i i 

lympia in western Greece. The first 
recorded games took place in 776 B.C. For the first 13 competitions, the only event was a running 
race for male athletes, above, of 192 metres. Other events were added over the years. 


In 1931, the IOC chose Berlin, Germany, as the site for 
the 1936 Summer Games and Garmisch-Partenkirchen, 
Germany, for the Winter Games. Two years later, Adolf 
Hitler and his Nazi Party rose to power in Germany. As 
Hitler's policies became known, there were pleas to 
move the Summer Games, but the IOC refused. 

The Berlin games were the first to be preceded by a 
torch relay of the Olympic flame from Greece, and they 
were the first games to be shown on television. But the 
1936 Summer Olympics are best remembered for Hit- 
lers failed attempt to use them to prove his theory of ra- 
cial superiority. The Nazis glorified the Germans and 
other northern European peoples, while claiming that 
Jews, blacks, and other groups were inferior. But the 
most successful athlete in the Summer Games was Jesse 
Owens, an African American who won four gold medals 
in track and field. The German spectators, ignoring Hit- 
lers speeches against black people, treated Owens as 
their favourite hero of the games. 

The postwar games. The Olympics scheduled for 
1940 and 1944 were cancelled because of World War II 
(1939-1945). The first postwar Summer Games were held 
in London in 1948 and the Winter Games again in St. 
Moritz. The most popular athlete in the Summer Games 
was Fanny Blankers-Koen of the Netherlands, who won 
four gold medals in track and field. A star of the Winter 
Games was Dick Button of the United States, who won 
the gold medal in figure skating, an achievement he re- 
peated in the 1952 games. 

S Athletes from the Soviet Union made their first Olym- 
pic appearance in the 1952 Summer Games in Helsinki, 
Finland. By the 1956 games, Soviet athletes were win- 
ning more medals than the athletes of any other country. 
In Helsinki, Emil Zátopek of Czechoslovakia became the 
only runner to win the 5,000 metres, 10,000 metres, and 
marathon races in the same Olympics. 

The 1956 Summer Games were held in Melbourne, 
Australia, the first to be held in the Southern Hemi- 
sphere. Because of Australian quarantine laws concern- 
ing horses, the equestrian events were staged sepa- 
rately in Stockholm. In the weeks preceding the 
Melbourne games, Israel invaded Egypt and Soviet 
Rees invaded Hungary. These actions led to the first 

oycotts of the modern Olympics. Egypt, Iraq, and Leba- 
ie withdrew to protest against the Israeli take-over of 
the Suez Canal. The Netherlands and Spain boycotted to 
Protest against the Soviet invasion. 

The 1960 Winter Games at Squaw Valley in California 
ae the Summer Games in Rome were the first to be 
pesed to the United States. The track and field stars of 
4 e Summer Games included American sprinter Wilma 
pcolbb and marathon winner Abebe Bikila of Ethiopia, 
4 e first black African to win a gold medal. American 

oxer Cassius Clay won the light heavyweight gold 
Medal. He later gained international fame as profes- 
Sional boxer Muhammad Ali. 
F In 1964, the Summer Games were held in Tokyo, the 
Ht Asian city to serve as host. Ukrainian gymnast La- 

issa Latynina won six medals. In her career, she wona 
record 18 Olympic medals. The Tokyo games were the 
ast Summer Games for more than 20 years to be free of 
Major controversy. 
s The 1968 games. The 1968 Summer Games were 

eld in Mexico City during a period of political turmoil 
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Hulton Deutseh from All Sport 
Jim Thorpe of the United States won the decathlon and pen: 
tathlon at the 1912 Summer Games. His medals were taken away 
after he was declared ineligible, but they were restored in 1982. 


throughout the world. The most controversial episode 
took place during the medal ceremony for the men’s 
200-metre sprint. The gold and bronze medals were 
won by African American sprinters Tommie Smith and 
John Carlos. To protest against what they considered to 
be racism in the United States, both athletes bowed 
their heads and raised clenched fists during the playing 
of the U.S. national anthem. At the insistence of the IOC, 
the U.S. Olympic Committee suspended both men from 
the Olympic team and ordered them to leave the Olym- 
pic Village. 

Mexico City's high altitude was disastrous for athletes 
in long-distance races and other endurance events, but 
it contributed to world records in many other contests. 
The most famous record was 8,90 metres in the long 
jump, set by Bob Beamon of the United States. The jump 
became a new world record that lasted for 23 years. 

The 1968 Winter Games in Grenoble, France, pro- 
duced one of the great Olympic heroes of the 1960s. 
French skier Jean-Claude Killy won three gold medals 
and became an international celebrity. 

Terrorism in Munich. The 1972 Summer Games 
were held in Munich, in what was then West Germany. 
The Munich Olympics are remembered for the events of 
September 5. Eight Palestinian terrorists broke into the 
Olympic Village and entered the dormitory of the Israeli 
team. They killed two Israelis and took nine hostages, 
demanding the release of more than 200 Arab prisoners 
in Israel. During a battle with West German security 
forces, all the Israeli hostages were killed, along with 
five terrorists and one policeman. 
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The highlight of the competition was swimmer Mark 
Spitz of the United States, who won seven gold medals. 
The Soviet Union also won a controversial victory over 
the U.S. men’s basketball team in the championship 
game, The Americans led by 1 point when the buzzer 
sounded to end the game, But the officials twice or- 
dered the game to continue, first for 1 second and then 
for 3 seconds more, enabling the Soviet team to score 
the winning basket, 

Boycotts. The 1976 Summer Games, held in Mont- 
real, Canada, were hit by a boycott led by Tanzania. 
More than 20 African nations and 2 other countries re- 
fused to compete. The boycotters demanded that New 
Zealand be banned from competition because a New 
Zealand rugby team had toured South Africa, At that 
time, South Africa had a white-controlled government 
that enforced a policy of rigid racial segregation called 
apartheid, South Africa was barred from the Olympics, 
but the IOC said it had little control over the travel of 
rugby teams because rugby was not an Olympic sport. 

In spite of the boycotts, the 1976 games were filled 
with outstanding performances, A 14-year old gymnast 
from Romania named Nadia Comaneci caused a sensa- 
tion by earning the first perfect score of 10 ever award- 

ed in the Olympics. She eventually earned seven scores 
of 10 and won three gold medals. 

The 1980 Summer Games in Moscow were disrupted 
by another boycott, this one led by U.S. President Jimmy 
Carter, The boycott protested against the Soviet Union's 
1979 invasion of Afghanistan. About 55 nations stayed 
away as part of the protest. 


APWide World j Napar 
Early women Olympic stars included Babe Didrikson of the United States and Sonja Henie of 

Norway. Didrikson, running second from the left, won the hurdles in the 1932 Summer Games. 

She also won the javelin throw and finished second in the high jump. Henie, right, won the gold 

medal in figure skating in 1928, 1932, and 1936, the only woman to win the event three times, 


The 1980 Winter Games in Lake Placid, New York, 
were among the most exciting in history. Eric Heiden 
won all five speed-skating races, setting an Olympic or 
world record in each race. He became the first athlete to 
win five individual gold medals in one Olympics. Mark 
Spitz had won three of his seven gold medals as a mem 
ber of a winning relay team. 

Also at the 1980 Winter Games, the United States ice 
hockey team won an unexpected gold medal. The 
United States’ team upset the Soviet Union team in an 
emotional semifinal match and then defeated Finland in 
the final match. ba, 

The games returned to Los Angeles in 1984. With ti : 
games being held in the United States, the Soviet Unio! 
launched a revenge boycott. Only 13 countries joine! 
the boycott, but they included such sports powers as 
Bulgaria, East Germany, Cuba, and Hungary. However, 
China competed in the Olympics for the firsttimein 
more than 30 years. China was led by the popular gya 
nast Li Ning, who won six medals. United States trac 
and field star Carl Lewis matched Jesse Owens's 1936 
feat of winning four gold medals. rs 

Charges of steroid use. The 1988 Summer Gam by 
were held in Seoul, South Korea, and were boycotte 
North Korea and Cuba. Instead of political conte 
disputes over the use of drugs called anabolic me i 
marked the 1988 games. Anabolic steroids are arti a 
forms of male hormones used to increase strength a 
weight. Their use is banned in Olympic competition 
Since 1968, the IOC has tested athletes for steroids 4 
other performance-enchancing drugs. 


in the 1988 Olympics, Ben Johnson of Canada de- 
feated Carl Lewis in the 100-metre sprint and set a world 
record, Three days later, the IOC announced that John- 
son had tested positive for steroids and was disquali- 
fied. Lewis was awarded the gold medal, thus becoming 
the first man to win the 100-metre sprint twice. He also 
won the long jump for the second time. Other notable 
performers were swimmers Matt Biondi of the United 
States, who won five gold medals, and Kristin Otto of 
fast Germany, who won six. 

in the 1988 Winter Games in Calgary, Canada, Ka- 
tarina Witt of East Germany won the women’s figure- 
skating title. Witt had also won the event in 1984. She 
was the first woman to repeat as champion since Sonja 
Henie. 

The recent games. The 1992 Summer Games in Bar- 
celona, Spain, reflected the breakup of the Soviet Union 
and the collapse of Communist governments in Eastern 
Europe. Germany entered a unified team representing 
the former countries of East and West Germany. The 
Baltic states of Estonia, Latvia, and Lithuania, previously 
part of the Soviet Union, competed as separate nations. 
Russia and other former Soviet republics competed as 
the Unified Team. However, when athletes from the Uni- 
fied Team won a medal, they were honoured by the rais- 
ing of the flag of their own republic and by the playing 
of their own national anthem. South Africa, which had 
ended apartheid, rejoined the Olympics and competed 
for the first time since 1960. 

The 1992 Olympics also marked the first time that pro- 
fessional basketball players were eligible for the compe- 
tition, This rule change led to the creation of a U.S. 
Dream Team’ that included Magic Johnson, Larry Bird, 
Michael Jordan, Charles Barkley, and other stars of the 
National Basketball Association. The American team eas- 
lly won the gold medal. 

The star competitor of the 1994 Winter Games, was 
Johann Olav Koss, a speed skater from Norway. In world 
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Bob Marin, All Sport 


Katarina Witt represented Germany in the 1988 Winter Games, 
where she won the women’s figure-skating title, Witt had also 
won the event in the previous Winter Olympics, 


record times, he won gold medals in the three longest 
male speed skating races, 

The games were not without controversy. Tonya Har 
ding, one of the two leading U.S. figure skating contest- 
ants, was accused of conspiring to assault Nancy Kerri- 
gan, the other leading contestant, during an Olympic 
qualifying tournament. Harding was allowed to compete 
in the Games, but came only eighth. Kerrigan went on to 
win the silver medal. 

Related articles. World Book has separate artic les on many 
Olympic sports, including gymnastics, ice skating, swimming, 
and athletics. See also the following: 

Flag (picture: Flags of world organizations) 
Horse (Horse shows and sports) 

Lewis, Carl 

Olympia 

Olympiad 

Owens, Jesse 

Thompson, Daley 


Thorpe, fim 
Zaharias, Babe Didrikson 


Outline 


L. Olympic ceremonies and symbols 
Il, The International Olympic Committee 
m. Olympic competition 
A Selection of the athletes C Medals 
B. Entries 
IV. The Summer Games 
V. The Winter Games 
VI. The ancient games 
vil. The modern games 
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Controversy erupted in 1968 when American sprinters Tom- 
mie Smith, centre, and John Carlos raised clenched fists at a 
medal ceremony to protest against what they saw as racism. 


Focus on Sports 


Questions 


What are the five colours of the Olympic symbol? 

Why did the United States boycott the 1980 Summer Games? 

How is an Olympic host nation chosen? 

How many days do the Summer and Winter Games last? 

When did the ancient games begin? The modern games? 

What are anabolic steroids? Why do some athletes choose to 
use them? 

How many finishers receive a medal in an Olympic event? 

Who was Baron Pierre de Coubertin? 

What “first” did Nadia Comaneci achieve in the 1976 Summer 
Games? 

What is the Olympic Village? 


Olympic Mountains are part of the Pacific Coast 
Ranges, in the United States of America. The Olympics 
rise in northern Washington and occupy an area of 
about 9,060 square kilometres, most of which lies in 
Olympic National Park. 

Mount Olympus (2,428 metres) is the highest peak. 
There are over 100 small glaciers in the mountains. For- 
ests of spruce, fir, cedar, and hemlock cover the lower 
slopes. The southwestern slopes receive over 356 centi- 
metres of rain a year. 

Olympics. See Olympic Games. 

Olympus is the highest mountain in Greece. It rises to 
2,917 metres at the eastern edge of the ridge which di- 
vides Thessaly from Macedonia. Its height and rough- 
ness made the early Greeks believe that it was the home 
of the gods. They believed the 12 major deities (gods 
and goddesses) had palaces on the many peaks of the 
broad summit of the mountain. 

Later the Greek people came to believe that Mount 
Olympus was not a fit home for the deities. It was usu- 
ally covered with snow and hidden behind fog and 
clouds. Their voyages were also showing them that 
Olympus was not the exact centre of the world as they 
had thought it was. They were beginning to be able to 
climb the mountain, and it was not good to have the 


Paul}. Sutton, Due 


Great moments in Olympic competition occurred in the 1976 and 1980 games. In the 1976 


Summer Games, Nadia Comaneci of Romania, 


left, became the first gymnast in Olympic history to 


score a perfect 10. In the 1980 Winter Games, the United States ice hockey team upset th jet 
team in the semifinals, right, and then defeated Finland to win the gold madal, iadesi 


\ “Sa 


Dream Team” was the name given to the 
ieda at the 1992 Summer Games. The star: 
ciation. The 1992 Olympics marked the first time pi 


k: and goddesses living too close to their worship- 
4 or these reasons they began to believe in an 
oy Mount Olympus that was far away in the sky. 
Rls i poets did much to help this new idea. Homer 
Place Re first idea in the /liad, but in the Odyssey he 
bh 5 the deities on a far-off mountain. No one knew 
ere the new Olympus was. 
See also Mountain (picture chart). 
None (pop. 45,568) is a local government district in 
Hs rn Ireland, centred on the town of Omagh, about 
oy lometres west of Belfast. The district contains sev- 
small market towns, such as Fintona and Sixmile- 


oss, and depends on mixed farming. The area is domi- 


nat í 
E by the Sperrin mountains and attracts many tour- 


largest (pop. 335,795; met. area pop. 535,634) is the 
ladin city in Nebraska. It ranks as one of the world's 
poe market and meat-processing centres- 
ices 1a has about 600 manufacturing plants. Food 
and ‘eee ranks as the city's most important industry, 
of th eat packing is the leading activity. The city is one 
e chief frozen food producers in the United States. 
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Andrew Bernstein. Sports Mlustrated 


‘American men’s basketball team that won the 
of the team came from the National Basketball 
rofessional players could participate. 


O'Malley, Desmond (1939- ), was the founder 
and first leader of the Progressive Democrats, a political 
party in the Republic of Ireland. O'Malley had been a 
member of Fianna Fail, but was expelled in 1985 after 
speaking against the party line in a debate on family 
Janning. He formed the Progressive Democrats early 
the following year. In 1989, the Progressive Democrats 
and Fianna Fail formed a coalition government, and 
O'Malley became minister for industry and commerce. 
Desmond Joseph O'Malley was born and educated at 
Limerick. In 1962, he became a solicitor. He entered Dail 
Éireann in 1968. He held several positions in Fianna Fail 
governments. He was minister for justice from 1970 to 
1973, minister for industry from 1977 to 1981, and minis: 
ter for trade, commerce, and tourism in 1982. 
O'Malley, Grace, was an Irish queen of the 1500s. 
From Clare Island on the west coast of Mayo, she ruled 
the nearby islands and the districts surrounding Clew 
Bay. Her fleet of ships raided the seaports garrisoned by 
the English. Grace often directed her forces to attack 
other Irish chieftains. Legends based on the exploits of 
Grace O'Malley survive in many parts of western Ireland. 
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O'Malley, King (1854-1953), a member of the Austra- 
lian Labor Party, served in the House of Representatives 
from 1906 to 1917. His main achievements were the es- 
tablishment of the Commonwealth Bank, the construc- 
tion of the transcontinental railway linking Kalgoorlie 
and Port Augusta, the setting up of Australia House in 
London, and the founding of Canberra. He was born in 
Canada. He emigrated to Queensland in 1889 because 
he suffered from tuberculosis. After he was cured, he 
walked from Rockhampton to Adelaide. He later moved 
to Tasmania. 

Oman is a small country in the southeast corner of the 
Arabian Peninsula. Most of Oman is desert. But the land 
yields petroleum, which provides most of the country's 
income. The Gulf of Oman and the Arabian Sea border 
eastern Oman. They provide the country with an outlet 
to the world’s oceans. The strategic Strait of Hormuz— 
through which much of the world’s petroleum is 
shipped—lies at the northern tip of Oman. Oman is one 
of the hottest countries in the world. Temperatures 
often reach 54 °C. i 

Oman was an extremely poor country until oil was 
discovered there in 1964. Most of the people still strug- 
gle to make a living. But oil exports now finance many 
economic improvements. Muscat is the capital of Oman. 
Matrah is the largest city. Almost all Omanis are Mus- 
lims. About 75 per cent of the Muslims practise Ibadi 
Islam, a strict form of Islam. 

Government. Oman is ruled by amonarch called a 
sultan, The sultan appoints 25 cabinet members who 
carry out the operations of the government. Some of the 
cabinet members are princes of the sultan’s ruling fam- 
ily. A 55-member Consultative Assembly appointed by 
the sultan advises the government. Oman has no consti- 
tution and no legal political parties. The sultan appoints 
a wali (governor) to head each of the country’s 41 wila- 
yot (provinces). 

Oman‘s court system includes the Chief Court and nu- 
merous local courts. All judges have Islamic religious 
training and base their decisions on Islamic law. 


Facts in brief about Oman 


Capital: Muscat. 

Official language: Arabic. 

Official name: Saltanat Uman (Sultanate of Oman). 

Area: 212,457 km? Greatest distances—north-south, 805 km; 
east-west, 644 km. Coast/ine—about 1,700 km. 

Elevation: Highest—jabal Ash Sham, 3,035 m above sea level. 
Lowest—sea level. 

Population: Estimated 1996 population—2,239,000; density, 11 
people per km:; distribution, 87 per cent rural, 13 per cent 
urban. No census ever taken. Estimated 2001 ie 
2,656,000, PERE 

Chief products: Agricu/ture—alfalfa, bananas, coconuts, dates, 
limes, onions, pomegranates, tobacco, tomatoes, wheat. Fish- 
ing industry—sardines, cod, sharks, Mining—petroleum, natu- 
ral gas, Copper, chromite. 

National anthem: "Nashid as-Salaam as-Sultani’ (‘Sultan's Na- 
tional Anthem’), 

Flag: The flag has a vertical red stripe and three horizontal 
stripes of white, red, and green. The national emblem, which 
features crossed swords and a dagger, appears in white at the 

top of the vertical stripe. See Flag (picture: Flags of Asia and 
the Pacific), 

Money: Currency unit—Omani rial, or riyal. One rial=1,000 ba- 
izas. 


People. For Oman’s total population, see the Facts in 
brief table with this article. The country’s population is 
growing rapidly. About 90 per cent of the people are 
Arabs. The population also includes East Africans, Indi- 
ans, Iranians, and Pakistanis. About 90 per cent of the 
people live in rural areas, and about 10 per cent of the 
people live in urban areas. 

Most of Omar's rural people live in villages. On the 
coast, most people earn their living by working on date 
palm plantations or by fishing. In the interior, village 
farmers grow dates, fruit, and grain. Newer houses in 
Oman are made of concrete blocks. Older houses in 
coastal villages are constructed of wood and palm 
thatch. Older houses in interior villages include flat- 
roofed structures that have mud and stone walls. Large 
stone fortresses dating from the Middle Ages still domi- 
nate many villages. Nomads also live in rural areas. They 
wander from place to place and live in tents. Most no- 
mads rear camels, goats, horses, and sheep. 

Omanis depend heavily on wells for their water. 
Some of the wells receive their water from under- 
ground canals that were built in ancient times. These ca- 
nals are called aflaj (singular, fa/a/). 
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An Omani craftsman uses a potter's wheel to make pottery. 
like most Omani men, this potter wears loose, white garments 
and a turban for protection from Oman’s strong sun. 


The petroleum industry employs growing numbers of 
urban Omanis, Many city people work as government 
officials, labourers, merchants, or sailors. Omar's cities 
and towns have old, one- or two-storey whitewashed 
houses with enclosed courtyards. The largest cities have 
some modern, high-rise office buildings. 

Most Omani men wear white robes and turbans to 
Protect themselves from the blazing sun. Many of these 
men carry ornamental knives, called khanjars, in brightly 
coloured sashes. In rural areas of Oman, many men 
carry rifles. Most Omani women wear long, black outer 
dresses over colourful inner clothes. Some women wear 
black masks that cover most of the face. In Oman, as in 
other Islamic countries, the lives of most women are 
centred on household work and caring for children. 

Arabic is Oman‘s official, and most widely used, lan- 
guage. Oman has a high illiteracy rate. However, since 
the 1970, the government has built new schools for 
children, and has established adult literacy pro- 
Srammes. Sultan Qaboos University, the country's first 
University, opened in the Muscat area in 1986. 

Land and climate. Oman covers 212,457 square kilo- 
Metres. Most of the country is dry and rocky. The Mu- 
Sandam Peninsula in the north consists of barren moun- 
tains. It is separated from the rest of Oman by the United 
Arab Emirates. Al Batinah, a narrow coastal plain, lies 
along the Gulf of Oman. It is a fertile region where date 
Palms thrive, 

8 Steep, rugged mountains called Al Hajar separate the 
atinah from the interior. The interior is a vast, flat 
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wasteland. The Rub al Khali (Empty Quarter), a desert, 
covers western Oman. Most of Oman’s coast along the 
Arabian Sea is barren and rocky. But tropical vegetation 
grows along the coast in Dhofar, a region in the south. 
Dhofar is famous for its frankincense trees, the best of 
which grow on a plateau north of the Jabal al Qara, a 
mountain range. 

Temperatures in Oman may reach 54.4° C during the 
summer. Most of Oman receives less than 15 centime- 
tres of rain each year. But Dhofar receives up 63.5 centi- 
metres annually. 

Economy. Oman has a developing economy. Oil ex- 
ports account for most of its income. But most Omanis 
still rely on traditional jobs, such as farming and fishing, 
for a living. The chief crops include alfalfa, bananas, co- 
conuts, dates, limes, onions, pomegranates, tobacco, to- 
matoes, and wheat. Many farmers in Dhofar rear cattle. 
Fishing crews in the Gulf of Oman and the Arabian Sea 
catch large amounts of fish, especially sardines. Oman‘s 
chief imports include oil-drilling and transportation 
equipment, machinery, and manufactured goods, Its 
main trading partners are Japan, the United Arab Emir- 
ates, Singapore, Australia, and Great Britain. 

History. Arabs have lived in what is now Oman for 
thousands of years. In ancient times, Oman achieved 
great importance in the sea trade. Omani ships carried 
goods to and from lands along the Persian Gulf and the 
Indian Ocean. Most of Oman’s people converted to 
Islam during the 600s. By the mid-700s, the Ibadi form 
of Islam had spread throughout much of Oman. 

In 1507, Portuguese sailors captured Muscat and sev- 
eral other seaports in Oman. But local Arabs forced the 
Portuguese out of Oman in 1650. Oman gradually took 
over much of the east coast of Africa and established 
trading posts there. The Al Bu Said family, based in 
Muscat, came to power in the 1740's and has ruled 
Oman since then. Soon after the family began ruling 
Oman, the country became known as Muscat and 
Oman. The name was changed back to Oman in 1970. 

In 1798, Oman signed the first of several treaties of 
friendship with Great Britain. Since then, the two coun- 
tries have maintained close ties. 

During the mid-1800's, Oman’s old-fashioned sailing 
ships could not compete with the faster steam-powered 


Barren wasteland covers much of Oman. In this wasteland, 


farmers struggle to earn a living by grazing cattle or other live- 
stock. Life nce Oman has changed little through the years. 
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ships then coming into use. As a result, Oman's sea 
trade declined, and the economy suffered. In 1861, 
Oman’s east African territory became a separate state. 

During the late 1800's and early 1900s, Ibadi Muslims 
in the interior tried to escape from the sultan’s control. 
They wanted the imam of Oman, a religious leader, to 
govern them. The conflict broke out again in the 1950's. 
In 1959, British troops helped Sultan Said bin Taimur de- 
feat the imam. In the 1960s, other groups began a revolt 
in Dhofar. 

In 1970, Sultan Said bin Taimur—who was opposed to 
modernization—was overthrown by his son, Qaboos bin 
Said. As the new sultan, Qaboos introduced pro- 
grammes to modernize Oman. He developed the oil in- 
dustry and promoted the use of irrigation and other ag- 
ricultural improvements. He built numerous roads, 
hospitals, and schools. Until 1970, few Omani girls at- 
tended school. Qaboos encouraged girls to attend 
school. Qaboos also won the Dhofar war. 

In 1980, after the Soviet Union invaded Afghanistan, 
Qaboos agreed to allow the United States to improve 
Omani air and naval military bases. Under the terms of 
the agreement, the bases may be made available to U.S. 
forces during military emergencies. The work on the 
bases was completed in 1985. 

In 1981, Oman and other states of eastern Arabia 
formed the Gulf Cooperation Council, The council mem- 
bers work together in such matters as defence and eco- 
nomic projects. 

See also Muscat. 

Oman, Sir Charles (1860-1946), was a British histo- 
rian noted for his military histories. His best-known 
work is the seven-volume History of the Peninsular War, 
1807-1814 (1902-1930). His other works include History of 
the Art of War in the Middle Ages (1898), A Short His- 
tory of England (1895), and a volume of memoirs, Things 
/ Have Seen (1933). Oman was born at Muzaffarpore, in 
India, and named Charles William Chadwick Oman. He 
was educated at Winchester College and Oxford Univer- 
sity. He was elected a member of Parliament in 1919. 
Omar. See Omar ibn al-Khattab. 

Omar ibn al-Khattab (5867-644) was the second ca- 
liph (successor to Muhammad as leader of the Muslim 
community) after the death of the Prophet Muhammad 
in 632. Omar was the first to assume the title of com- 
mander of the faithful. 

Omar was born in Mecca, in Saudi Arabia, and was a 
member of the Prophet's own tribe, Quraysh. At first, he 
opposed the new religion but he was converted to it in 
about 615. He accompanied the Prophet into exile at Me- 
dina and became one of his closest advisers. In 625, Mu- 
hammad married Omar's daughter Hafsa. After the 
Prophet's death, Omar helped Abu Bakr become caliph 
and was chosen by him as his successor. In 634, Omar 
became caliph and presided over a massive and system- 
atic expansion of the Islamic empire. 

See also Muslims (The first caliphs). 

Omar Khayyam (1048-1131) was a Persian poet, as- 
tronomer, and mathematician. He was famous during his 
lifetime for his reform of the Islamic calendar. About 100 
years after his death, collections of poems appeared 
bearing his name. These poems express religious scep- 
ticism and a rather world-weary hedonism (love of 
pleasure). The verses show a mind acutely conscious of 


human ignorance and of the brevity of life. A collection 
called the Rubaiyat first attracted attention in the West in 
1859, when English writer Edward FitzGerald published 
his free translation of a number of the stanzas arranged 
as a continuous poem. 

Omar Khayyam was born in Nishapur, in what is now 
northwestern Iran. His name, which probably reflects an 
ancestor's trade, means the tentmaker. 

See also Rubaiyat; Fitzgerald, Edward. 
Omayyad. See Muslims (The spread of Islam). 
Ombudsman refers in the United Kingdom to a pub- 
lic official more correctly called the parliamentary com- 
missioner for administration. The commissioner, ap- 
pointed by the government, hears complaints by 
individuals, through a member of Parliament, against 
government departments and other public organiza- 
tions. 

Omdurman (pop. 526,827) is the largest city in Sudan. 
It is on the west bank of the Nile, across the river from 
Khartoum, the capital. For location, see Sudan (map). 

Omdurman is an important regional market. It is also 
a religious and cultural centre for Sudanese Muslims. 
The tomb of Muhammad Ahmed, a Muslim leader 
called the Mahdi (divinely appointed guide), stands in 
the centre of the city. Muhammad Ahmed founded the 
city in 1885. Near the tomb is a large market area called 
the sug. Many people who work in Khartoum live in 
Omdurman. Omdurman has modern flats and houses. It 
also has small houses made of sun-dried mud brick. 
Tents and shacks on the outskirts of the city provide 
shelter for many refugees from western and southern 
Sudan and from neighbouring countries. 

Omega. See Navigation (Omega). 

Omen is supposedly a sign of future good or bad luck. 
A good omen foretells a desirable event, and a bad 
omen forecasts disaster. For example, a person may re- 
gard a dream about gold as an omen of success in bust- 
ness. Or the person may believe that the death of a rela- 
tive will follow a dream about losing a tooth. Sometimes 
omens come from a deliberate attempt to look into the 
future, such as a fortuneteller’s “reading” cards. 

Many ancient societies believed that lightning, thun- 
der, or the behaviour of animals foretold events. The 
Mesopotamians thought fire would destroy the kings 
palace if a dog were seen lying on the throne. In folk- 
lore, many heroes die after disregarding such signs. 

See also Augur; Divination; Superstition. 

Omm Kalthum (1910-1975), an Egyptian singer, be, 
came known as “the mother of Middle Eastern music. 

Omm Kalthum was born in a poor village of the Nile 
Delta in Egypt. She received a traditional religious edu: 
cation. But while she was still a child, her teachers rh 
ognized that she had an outstanding musical talent. She 
moved to Cairo and changed from religious music to Y 
popular music. Omm Kalthum became famous as 4 e 
ager. By the time she was in her twenties, she waa na 
tionally recognized figure in Egypt. She gave regu! a 
concerts and dazzled audiences with the range an od 
power of her voice. Despite her wealth, she lived m ople 
estly. Omm Kalthum gave generously to the poor paa 
of Egypt, the class into which she had been born. pa 6 
death was an occasion of national mourning and he 
neral was of a kind given to the head of a country. 
Ommatidium. See Compound eye. 


Omnirange. See Navigation (Omnirange). 
Omnivore is an animal that eats both animals and 
plants. The bear, the rat, and the red fox are examples of 
omnivores. 

See also Carnivore; Herbivore. 

Omsk (pop. 1,159,000) is an important manufacturing 
centre of Russia. Omsk lies along the Irtysh River in Si- 
beria, about 2,190 kilometres east of Moscow. Omsk is 
one of the largest cities in Siberia. For location, see Rus- 
sia (political map). 

Omsk manufactures farm machinery for the surround- 
ing agricultural area. The city also has large food- 
processing, oil-refining, and petrochemical industries. 

Omsk was founded in 1716, during the Russian expan- 
sion into Siberia. The Trans-Siberian Railway reached 
the city in 1894, and Omsk became a commercial centre 
of western Siberia. During World War II (1939-1945), the 
government moved many factories from combat zones 
in the western part of the country to safe areas in Sibe- 
ria. Omsk developed rapidly as a result, and its indus- 
tries have continued to expand. 

Onager is a fast-running relative of the donkey. It is the 
wild ass mentioned in the Bible, where a good descrip- 
tion of it may be found (Job 39: 5-8). 


Onagers resemble donkeys but run as swiftly as horses. The 
onager is reddish-brown in the summer and yellow-brown in 
the winter. This Persian onager stands with her foal. 


The onager travels in herds on the hot, dry plains of 
West-central Asia. Its colour varies from reddish-brown 
in summer to yellow-brown in winter. A yellow patch 
Covers each thigh and a broad black stripe runs along 
its back. The onager has a mane, and a tuft of hair at the 
end of its tail. It is about 1 metre high at the shoulders. 

8 Scientific classification. The onager is in the horse family, 
uidae. It is Equus hemionus. 

Onassis, Aristotle Socrates (1906-1975), a Greek 

shipowner and business executive, became one of the 

World's wealthiest individuals. In 1968, he married Jac- 

queline Kennedy, the widow of U.S. President John F. 
ennedy. 

Onassis was born in Smyrna (now Izmir), Turkey, the 
Son of a well-to-do tobacco importer. He emigrated to 

'gentina in 1923 after his father lost his fortune. In Bue- 
Nos Aires, he became a telephone switchboard operator 
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and later a tobacco importer. He entered the shipping 
business during the Great Depression of the 1930's and 
bought several freighters at an extremely low price. He 
was a shrewd, daring investor and ignored the advice of 
many shipping experts after World War II, when he built 
several giant oil tankers. This venture was highly suc- 
cessful. Onassis also owned Olympic Airways, the only 
Greek airline, from the mid-1950s until the government 
took it over in the mid-1970s. 

Oncology is the study of the development, treatment, 
and prevention of cancer. It includes both research and 
clinical care, Doctors who specialize in oncology are 
called oncologists. 

In the laboratory, oncologists compare human cancer 
cells with normal cells to try to understand the cellular 
mechanisms that control the growth of normal tissues. 
By understanding these mechanisms, oncologists hope 
to find ways to correct abnormal tissue growth. Simi- 
larly, cancers in animals are studied to learn how the 
body itself often controls the growth of cancer cells. For 
example, oncologists study how naturally occurring 
chemicals called interleukins stimulate an animal's im- 
mune system to eliminate cancer cells. Through such re- 
search on animals, oncologists hope to develop meth- 
ods of prevention and treatment for people. 

Clinical oncologists diagnose and treat cancer. A di- 
agnosis is made by examining a piece of abnormal tis- 
sue under a microscope. This procedure, called a bi- 
opsy, determines whether the tumour is malignant 
(cancerous). Methods of treatment depend on whether 
tumours are limited to one site or organ in the body or 
whether cancer cells have spread to other organs. Sur- 
gery, radiation, drug therapy, or combinations of these 
treatments may be used (see Cancer [Cancer treatment). 
One-celled organism. See Protista; Protozoan. 
One-crop farm. See Agriculture. 

O'Neale, Peggy (1796-1879), was a central figure in 
one of the greatest society disputes in the history of 
Washington, D.C. The dispute caused U.S. President An- 
drew Jackson to reorganize his Cabinet. 

Margaret O’Neale was born in Washington, D.C., the 
daughter of an innkeeper. Margaret, known by the nick- 
name Peggy, married John B. Timberlake, a navy purser. 
She lived at the O'Neale tavern while Timberlake was at 
sea. Senator John H. Eaton of Tennessee lived there in 
1818, and became fond of Peggy. Andrew Jackson, who 
became a U.S. senator from Tennessee in 1823, met 
Peggy at the inn. Peggy's husband died in 1828, and she 
married Senator Eaton on Jan. 1, 1829. 

Eaton became secretary of war in 1829. Washington 
society refused to receive Peggy, because of her father's 
occupation and because of gossip about her conduct 
with Eaton. President Jackson stood by her, despite his 
family's protests. Several Cabinet members resigned, 
and Eaton resigned his post in 1831. 

Onega, Lake. See Lake Onega. 

O'Neill, Lord (1914-1990), Baron O'Neill of the Maine, 
was prime minister of Northern Ireland from 1963 to 
1969. He resigned after his party refused to support con- 
ciliation with Northern Ireland's Roman Catholic minor- 
ity. Terence Marne O'Neill was born in London, and ed- 
ucated at Eton College. From 1939 to 1945, he served 
with the Irish Guards and became a captain. In 1946, he 
was elected member of Parliament for Bannside, in An- 
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trim. In 1956, he became minister for home affairs. From 
1956 to 1963, he was minister of finance. 

O'Neill, Eugene Gladstone (1888-1953), is consid- 
ered America’s greatest playwright. He was the first 
American dramatist to write tragedy consistently. Before 
O'Neill, most successful American plays tended to be ei- 
ther melodramas or senti- 
mental comedies. O'Neill 
won the Nobel Prize for lit- 
erature in 1936. Four of his 
plays won Pulitzer Prizes— 
Beyond the Horizon in 
1920; Anna Christie in 1922; 
Strange Interlude in 1928; 
and Long Day's Journey 
into Night in 1957. 

O'Neill was born in New 
York City. He was the son 
of James O'Neill, a well- 
known actor, Eugene 
ONeill attended Princeton 
University briefly in 1906, 
and then left college and took a variety of jobs. As a sea- 
man, O'Neill sailed to South Africa and South America in 
1910 and 1911. Many of O'Neill's plays reflect his experi- 
ences at sea. Others show his sympathy for the failures 
and outcasts of society that he met during this time. 

O'Neill's 45 plays cover a wide range of styles and 
subjects. They vary in length from one act, to the nine- 
act Strange Interlude (1928) and the 11-act Mourning Be- 
comes Electra (1931). O'Neill wrote brutally realistic 
plays, including Desire Under the Elms (1924); expres- 
sionistic plays, including The Hairy Ape (1922); satire, in- 
cluding Marco Millions (1928); and autobiographical 
plays, including Long Day’s Journey into Night (1956). 

O'Neill stated that his task as a playwright was to “dig 
at the roots of the sickness of today.” He believed that 
science had robbed people of their faith in traditional 
beliefs and had not given them a new faith. O'Neill's pes- 
simistic view of life was influenced by the writings of 
German philosophers Friedrich Nietzsche and Arthur 
Schopenhauer and Swedish playwright August Strind- 
berg. Modern psychology also influenced O'Neill. In The 
Great God Brown (1926), his characters wear masks to 
express their personalities. The characters in Strange In- 
terlude speak their thoughts aloud, exposing their inner 
feelings. In Days Without End (1934), two actors portray 
different parts of a character's personality. 

Most of O'Neill's characters seek some meaning for 
their lives. In Beyond the Horizon (1920), Anna Christie 
(1921), and Strange Interlude, the characters turn to love 
to find meaning. In Dynamo (1929) and Days Without 
End, they turn to religion. All suffer disappointment. In 
The Iceman Cometh (1939), O'Neill's most pessimistic 
play, the characters in a waterfront saloon have ruined 

their lives. But they find meaning in their illusions about 
themselves. When these illusions are taken from them, 
they come close to despair. O'Neill says that all illusions 
are “pipe dreams.” He seems to assert that humanity's 
only “hopeless hope’ is in drink and death. But he also 
seems to say there is an admirable heroism in people 
who persist in living without hope. 
See also American literature (The rise of American 
drama); Naturalism (Naturalism in drama). 


Eugene O'Neill 


ONeill, Owen Roe (15902-1649), was an Irish patriot 
and soldier. He commanded Irish forces in an uprising 
against the English in the 1640's. 

In 1641, the Irish rebelled against local English colo- 
nists. At first, the Irish forces were victorious, but they 
were badly defeated at the Battle of Glenmaquin in 1642, 
Soon afterwards, O'Neill arrived in Ireland with arms 
and 200 veteran soldiers. He drilled and trained the Irish 
forces and routed a combined English and Scottish 
army at the Battle of Benburb in 1646. However, quarrels 
and disputes among the Irish leaders ruined O'Neill's ef- 
forts to follow up his advantage. Such problems also 
prevented O'Neill from freeing all of Ireland from Eng- 
lish domination. 

O'Neill was born in Ulster, but he left Ireland at the 
age of 16. He joined the Spanish army and rose to the 
rank of colonel. 

Onion is a vegetable that has a strong odour and fla- 
vour. Onions rank as one of the world’s most popular 
foods. They are used chiefly as a seasoning and are 
eaten raw, cooked, dehydrated, and pickled. When cut, 
raw onions give off a vapour that causes people's eyes 
to water. 

The onion plant. Most onion plants are biennials 
(plants that require two years to complete their life 
cycle). When fully grown, they consist of leaves, a bulb, 
and roots. The long, slender leaves are hollow cylinders 
that grow upright. They thicken at the base to forma 
bulb, the part of the plant that people eat most fre- 
quently. Onion bulbs grow partially above ground. They 
tend to be globe-shaped, but some are wide and flat 
and others are slender and upright. A thin papery cover- 
ing made up of dried outer leaves encloses the onion 
bulb. The typical onion smell is due to the substance 
allyl sulphide, 

Onion bulbs may be red, white, or yellow. A cluster of 
short root fibres grows from the bottom of the bulb. 
During its second year of growth, an onion plant pro- 
duces rounded clusters of small, greenish-white, seed- 
bearing flowers at the tips of its flower stalks. Most on- 
ions are harvested during the first year and thus do not 
produce flowers. ’ 

Four main groups of onions are grown. They include 
(1) a main crop sown in the spring, harvested in the au- 
tumn, and stored for winter use; (2) a summer crop 
grown from an autumn sowing or from sets (young 
dried onion bulbs) planted in the spring; (3) salad or 
spring onions sown in the spring or autumn, and pulle 
when they are green; (4) pickling onions—small, quick- 
growing bulbs that are sown in the spring and picked in 
the summer. To form bulbs, onions require a minimum 
temperature of 16° C. 

Cultivation. Onion growers plant onion sets, secure 
or seedlings. Seedlings are grown in a greenhouse or 
areas that have a warm climate during winter. Seeds are 
planted at a depth of about 1.5 centimetres. Sets are 
Pressed into the ground but left uncovered. Onions 1e- 
quire a light, rich soil. They also need plenty of water, 
especially when they are young. When the bulb is Ae 
to be harvested, the plant's leaves become limp an 
over. To avoid decay, growers dry and store harvest 
bulbs in a cool place. le 

Onions differ in the strength of their flavour. Peop 
use such strong-tasting onions as the Yellow Globe in 
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The onion is a vegetable with a bulb that can be eaten raw or 
used in cooking. Onions come in many shapes, sizes, and col- 
ours. This illustration shows some common kinds of onions. 


soups and stews. Mild onions, including the Sweet 
Spanish, are often eaten raw in salads or in sandwiches. 
Onions in the diet stimulate the flow of digestive 
juices and aid digestion. Onion sap kills bacteria and 
can be used to heal wounds. The outer scales of onions 
were used to dye cloth. 
Onions probably first grew in central or southwestern 
Asia. Today, they are grown throughout the world. 
_ Scientific classification. Some botanists classify the onion 
in the amaryllis family, Amaryllidaceae. Others place it in the lily 
family, Liliaceae. The onion is A//ium cepa. 


See also Garlic; Ramp. 


fost onion bulbs are globe-shaped. The bulbs grow partly 
ove ground. Onions need rich soil and plenty of water. 
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Onn bin Ja‘afar, Dato (1895-1962), was the most out- 
standing political and administrative figure in Malaya 
before the country gained its independence from British 
rule in 1957. In 1946 he founded United Malays National 
Organization (UMNO) as a political party. He worked in 
opposition to the British colonial government, and in 
1948 was successful in achieving the formation of the 
Federation of Malaya. In 1951, Onn bin Ja'afar resigned 
from UMNO because of policy differences within the 
party. He formed Parti Negara (National Party), which 
opened its membership to all races in Malaya and cam- 
paigned for cooperation among races. Onn bin Ja'afar 
lost the election in 1955, two years before Malaya 
gained its independence. But historians agree that he 
played an important part in the independence move- 
ment of his country. 

Onn bin Ja'afar was born in Johor Bahru. He was edu- 
cated in Johor Bahru, at the Malay College in Kuala 
Kangsar, and in the United Kingdom. He joined the 
Johor administration, then turned to journalism in the 
1930's, becoming editor of Warta Malaya, the first inde- 
pendent Malay newspaper. Later, he became chief min- 
ister of Johor. 

See also Malaysia, History of. 

Onslow, Arthur (1691-1768), was speaker of the Brit- 
ish House of Commons from 1728 to 1761 (see Parlia- 
ment). During his 33 years in this office, the longest pe- 
riod so far recorded, Onslow helped to promote the 
speaker's status as an independent guardian of the 
rights of members of the House of Commons. Onslow 
was born in Chelsea, London, He was member of Parlia- 
ment for Guildford and later for Surrey. He became 
treasurer of the Navy in 1734, but resigned in 1742 in 
order to counter charges of self-interest. 

Ontario (pop 10,084,885) is a Canadian province. About 
a third of Canada’s people live in Ontario. Service indus- 
tries provide Ontario with its greatest source of income. 
Ontario's manufacturing industries produce about as 
much as those of the nine other provinces combined. 
Ontario ranks first among the Canadian provinces in 
farm income and second only to Alberta in mining. To- 
ronto is the capital of the province, and the Toronto area 
is Canada’s leading manufacturing centre. Ottawa, the 
capital of Canada, lies on the Ottawa River in southeast- 
ern Ontario. 

Ontario, Lake. See Lake Ontario. 

Ontology. See Philosophy (Metaphysics). 

Onyx is a term used loosely to apply to a banded car- 
bonate rock and also to agate, a fine-grained variety of 
quartz (see Agate). 

Ordinary onyx of quartz is black and white, green and 
white, or red and white, and so on. Sardonyx is brown 
and white onyx. Onyx is hard and takes a high polish. It 
is widely used in the carving of cameos and intaglios. 
Today, jewellers refer to single-colour agate as onyx. 
When they speak simply of onyx, they mean the black 
stone. 

Onyx marble (Mexican onyx) is a variety of calcite rock 
found on the walls of caves. Mexican onyx shows a 
banding like that of agate, but it is much coarser. The 
colours of Mexican onyx range from white to green, red, 
and brown. Much of this soft onyx marble is cut into 
gemstones, coloured with an aniline dye, then set in in- 
expensive native silver jewellery. The stones are brittle 
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and not durable. Mexican onyx is also used as a decora- 
tive stone. 

See also Cameo; Gem (picture); Sardonyx. 
Oostende. See Ostend. f 
Ooze is a name for the mud found on the bottom of the 
ocean in deep waters. One variety of this mud consists 
of red clay and occurs extensively on the bottom of the 
Pacific Ocean. Another variety is made up mostly of 
shells and skeletons of tiny sea organisms called 
foraminifera, radiolaria, and diatoms. All three are 
termed p/ankton, which is the name for forms of life that 
float in the water. The foraminifera make their shells 
from calcium carbonate that is contained in solution in 
the seawater. A type of limestone called nummulitic 
limestone is made up mostly of the shells. The hard 
parts of the radiolaria and diatoms usually contain sili- 
con. 

The term ooze is also used for any mud, either on the 
surface of the earth, or in the beds of rivers, streams, 
ponds, or lakes. 

Opal is a gemstone that contains a rainbow of colours. 
It is made up of silicon and oxygen, the elements found 
in common sand. The background colours of an opal 
may be black, blue, brown, grey, or white. Opals show 
brilliant colours when turned in a bright light. 

The most prized opals are called b/ack opals. These 
opals have a black, blue, or grey background. Black 
Opals of high quality are found in New South Wales, 
Australia. 

Opals are unique among gemstones because of their 
Unusual internal structure, This structure consists of nu- 

merous tiny spheres of silica that are packed together in 
a regular pattern to form layers. The refraction (bending) 
of light between these layers causes the light to break 
up into the colours of the rainbow, thus producing the 
gemstone’s extraordinary flashes of colour. Opals may 
be found in irregular patches, often filling cavities and 
cracks in rocks. 

In some opals, the water dries up and the opal be- 
comes covered with tiny cracks. This process is called 
crazing, and it detracts from the value of the stone. 
Opals also are not as hard as most gems, and they may 
easily be scratched or chipped. 

There are many different kinds of opals. Opals that 
display brilliant colour flashes are precious opals. Most 
precious opals are mined in Australia. Mexico is known 
for its water opals and fire opals. Water Opals are col- 
ourless and transparent and give off bright flashes of 
colour. Fire opals are 
cherry-red, and most of 
them do not give off colour 
flashes. The fire opal is a 
variety of common opal. 
Common opals do not 
show colour flashes and 
are usually not considered 
gem material, 

Because the beauty of 
opals lies in their internal colour flashes, they are rarely 
cut with facets as diamonds are. Instead, they are cut 
with a gently rounded surface. This style of cutting gem- 
stones is called cabochon cutting. 

Opal mining is not an organized industry and does 
not lend itself to mechanization. Although opals attract 


Opals are mined in shallow, underground mines. Miners work 
singly, above, or in pairs with few mechanical aids. 


high prices, profits are not sufficient to attract large in- 
vestors. Most gougers (opal miners) work in pairs. They 
sink a shaft to the opal seam. Then, taking care not to 
damage the opal, the gougers follow the seam by 
scratching around with a pick and filling buckets with 
earth. In some areas, the overburden is removed to form 
an open-cast mine. 

Australia produces about 95 per cent of the world’s 
opal. The opal is polished and used for jewellery. 

Coober Pedy, about 700 kilometres northwest of Ade- 
laide, South Australia, produces most of the world’s 
opals. Production at other fields declined in the 1970s, 
but new fields were opened in the early 1980s. 

Large opals of the world include a Hungarian opal 
that weighs 594 grams, now in the Museum of Natural 
History in Vienna. The Roebling opal, which was found 
in Nevada, is the most beautiful American opal. It is al- 
most pitch black, with colour flashes of great brilliancy. 
It weighs 530 grams and is on display at the National 
Museum of Natural History in Washington, D.C. The 
huge Desert Flame of Andamooka opal weighed over 
6,800 grams when found in Australia in 1969. The opal is 
one of the birthstones for October. 

Oparin, Alexander Ivanovich (1894-1980), was 4 
Soviet biochemist. He developed a theory that explains 
how life on earth originated from chemical substances: 
His ideas became the basis of many modern scientific 
theories of the origin of life. Oparin also did much 35 
search on the biochemistry of converting raw agricu X 
tural crops into such products as bread, sugar, tea, to- 
bacco, and wine, A 

Oparin’s theory of the origin of life rested on his be 
lief that the earth’s early atmosphere contained mo 
ammonia, hydrogen, methane, and water vapour “ne z 
nitrogen and oxygen as it does today. He suggested a 
the chemical molecules necessary for life formed spori 
taneously in such an atmosphere. These molecules c0 
bined and formed more complex molecules. These 
complex molecules formed still larger combinations, 


and finally they developed into the first living cells 
through hundreds of millions of years. 

Oparin was born near Moscow. He graduated from 
Moscow State University in 1917. He first published his 
theory in 1923 and expanded it in a book called The Ori- 
gin of Life (1936). In 1946, Oparin was appointed director 
ofthe Bakh Institute of Biochemistry in Moscow. 

OPEC. See Organization of Petroleum Exporting 
Countries. 

n-cast mine. See Iron and steel (Open-cast min- 
ing); Mining (Kinds of mining; picture). 
Open city. See International law (The laws of war). 
Open-hearth furnace. See Iron and steel (The 
open-hearth process). 
Open shop is a business that employs both union and 
nonunion workers. It is the opposite of a closed shop, 
where only union members may be employed. In one 
use of the term, a union may represent the workers in 
an open shop if a majority of them belong to the union. 
But no one must be required to belong to the union in 
order to be hired by the company. The term may also 
refer to a company in which the employer does not deal 
with a union. " 

See also Closed shop. 

Open University is the name of several national or- 
ganizations that offer degree, diploma, vocational, pro- 
fessional, and other adult education courses to adults 
who study at home or at work. This method of studying 
involves two processes, called open learning and dis- 
tance learning. Distance learning is also called distance 
education or tele-learning. 

Open learning is the process by which students re- 
ceive education or training with little or no formal class- 
room work. The term also often implies that students re- 
quire no prior qualifications to take the course. Students 
work mostly alone or in small informal groups. They use 
specially written textbooks and electronic resources 
such as computer software. 

Distance learning is a method of study for students 
who are far away from teachers. Students at home or in 
their place of work may receive tuition or training 
through television or radio broadcasts, and video or 
audio tapes. Distance learning involves open learning 
because these broadcast sessions are usually supported 
by books and other materials. Students may also use 
telephone-linked computer networks to consult com- 
puter databases hundreds or even thousands of kilome- 
tres away, A 

The United Kingdom Open University. The model 
for most of the world’s distance-learning institutions is 
the United Kingdom Open University (UKOU). Set up by 
royal charter in 1969, the UKOU admitted its first stu- 
dents in 1971. The UKOU is an independent university 
that offers many different distance-learning pro- 
grammes, mainly to home-based students in the UK. 

Central to each course provided by the UKOU is a set 
of its own textbooks called units. The units are linked to 
television and radio programmes and other resources. 
In addition, the UKOU operates a counselling system in 
Which locally based tutors can give help and guidance. 

e students can meet their tutors and fellow students 
at local study centres or at residential weekend and 
summer schools. 

Most UKOU students study undergraduate pro- 
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grammes that lead to a Bachelor of Arts (BA) or Bachelor 
of Science (BSc) degree. The UKOU offers more than 130 
courses at foundation (preparatory), second, third, or 
fourth level and in six fields of study—arts, education, 
mathematics, science, social science, and technology. 
Students work toward their degree by following a num- 
ber of one-year courses. Students who pass each course 
earn a credit or half-credit. Students’ work is assessed 
on written exercises submitted during each course and 
on examinations taken at the end of each year. A mini- 
mum of six credits is normally required for a BA or BSc. 
Undergraduate courses are also open to students not 
wishing to take a degree. 

Students may study either full-time or part-time for 
postgraduate courses and research degrees, Such 
courses lead to masters’ degrees or doctorates of phi- 
losophy. 

Management training programmes are offered by the 
Open Business School (OBS) of the UKOU, Available 
training programmes range from short courses for 
newly promoted managers to long study courses lead- 
ing to the degree of Master of Business Administration 
(MBA). The UKOU has set up similar programmes in 
other European countries. In addition to management 
training, the UKOU also offers professional and leisure- 
interest courses. 

Other institutions follow a similar pattern to that of 
the UKOU. Some of them, such as the University of the 
South Pacific and the University of the West Indies, 
which cross several country boundaries, employ satel- 
lite television to broadcast to students. 

In Singapore, the Open University Degree Pro- 
gramme (OUDP) began in 1994 at the Ngee Ann Poly- 
technic. The OUDP, operated by the polytechnic and the 
UKOU, offers degrees that are recognized by the Singa- 
pore Public Service Commission. 

Distance-learning programmes in India date back to 
1962, with the opening of the correspondence institute 
of the University of Delhi, One in five of all India’s uni- 
versities have correspondence institutes. Since the 
1980's, the limited scope of the courses offered by these 
correspondence institutes has been broadened by the 
opening of the Andhra Pradesh Open University in 1982 
and the Indira Gandhi National Open University in 1985, 

In Hong Kong, the Open College of the University of 
East Asia teaches through distance-learning courses im- 

orted from institutions in other countries. Japan's Uni- 
versity of the Air opened in 1985 and offers four-year 
courses to both adults and school graduates, Other 
countries with institutions offering distance-learning 
courses are China, Pakistan, South Korea, Sri Lanka, and 
Thailand. 

In Australia, the University of Southern Queensland's 
Distance Education Centre offers degree courses in 
computer science, education, languages, law, and the 
sciences. Deakin University, at Burwood, Victoria, pro- 
vides a Bachelor of Education degree through distance 
learning. In New Zealand, Massey University in Palmer- 
ston North and the University of Otago in Dunedin sup- 
ply distance-learning university-level courses. The Uni- 
versity of Otago has created a national teleconferencing 
network to be used for programmes in continuing med- 
ical education, dentistry, the humanities, social work, 


and wildlife management. 


Elaborate scenery and colourful crowd scenes add excitement to many operas, The spectacu- 
lar "Triumphal March” shown above takes place in Act II of Giuseppe Verdi's tragic opera Aida. 


Opera 


Opera is a drama in which the characters sing, rather 
than speak, all or most of their lines, The story line is fre- 
quently extremely dramatic, portraying deep and time- 
less feelings common to all mankind, Ina number of the 
most famous operas, the tragic element can be very 
strong. Opera is perhaps the most complex of all art 
forms. It combines acting, singing, orchestral music, 
costumes, scenery, and often ballet or some other form 
of dance. 

In telling a story, opera uses the €normous power of 
music to communicate feeling. Music can often express 
emotions better than spoken words can. Singers, ac- 
companied by an orchestra, may bring a dramatic si 
tion to life more vividly than actors with spoken dia- 
logue. Vocal and orchestral music Can also tell an 
audience much about a character and his or her state of 
mind. 

Most opera composers base their works on highly 
emotional stories because music has the power to ex- 
Press all kinds of emotion so well, An opera, more than 
a spoken play, is likely to emphasize passionate scenes 
of anger, cruelty, jealousy, joy, love, revenge, sadness, 
or triumph. Music can also add excitement and give a 
heightened dramatic impact to scenes portraying spec- 
tacle. Some of the most stirring music in opera accom- 
panies colourful crowd scenes, such as a coronation or 
a military parade, 


Opera differs in several ways from other kinds of 
Plays that have music. For example, William Shake- 
Speare’s comedy A Midsummer Night's Dream has 
Scenes that call for music. Such music is called inciden- 
tal music because the play is dramatically complete 1 
without it. Incidental music written by different compos 
ers may be used in different productions. The Gorm A 
composer Felix Mendelssohn wrote incidental music or 
A Midsummer Night's Dream that has become very pop 
ular. te 
Musical comedies and operettas resemble opera, 
most of them have much more spoken dialogue than an 
Opera has and their music is lighter. Compositions 
called oratorios also share certain features with one 
Like an opera, an oratorio has music for soloists, ciate i 
and orchestra. It may also tell a story. But unlike operas, 
almost all oratorios are intended to be performed in a 
concert hall and without acting, costumes, or scene 

Organizations called opera companies produce m i 
operas. Most companies are repertory theatres- tha a 
they present several operas alternately during a aie 
The operas a company presents are called its repe. ae 

Most operas call for a large orchestra and a largon 
of performers. As a result, operas are usually perfor 
in specially designed theatres called opera haugas 
Most opera houses seat many more people than = 
theatres reserved for spoken drama. An opera hous 


also has special facilities and equipment to provide the 
elaborate staging required by many operas. All modern 
opera houses have an orchestra pit between the stage 
and the seats of the auditorium. From the pit, the or- 
chestra, directed by the conductor, accompanies the 
singers onstage. 

Most opera houses built in the 1700's and 1800's, and 
some modern ones, have rows of boxes arranged in the 
auditorium. Originally, the boxes were reserved for the 
nobility who patronized the opera and for their families 
and guests. Because it is difficult to get a good view of 
the stage from many box seats, modern opera houses 
rarely feature this arrangement. 

Opera, as we know it today, began in Italy in the late 
1500s, Through the years, Italian composers, singers, 
and conductors have played a leading role in the history 
and development of opera. By the end of the 1600s, 
opera had spread from Italy to other European coun- 
tries. Today, opera can be enjoyed in many parts of the 
world. 

Among the world’s best-known companies are those 
that perform at the Teatro alla Scala (La Scala) in Milan, 
Italy; the Paris Opéra; The Royal Opera House, Covent 
Garden, in London; the State Opera in Vienna; the Festi- 
val Playhouse in Bayreuth, Germany; and the Metropoli- 
tan Opera House in New York City. Other leading opera 
houses are the Sydney Opera House, and the London 
Coliseum, home of English National Opera. 


Opening night at the opera ranks as one of the most glamor- 
ous social events of the year. The opening night crowd below 
mingles in the lobby of an opera house. 
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Terms used in opera 


Aria is an elaborate vocal solo that usually expresses a charac- 
ter's feelings. 
Bel canto refers to a style of singing that emphasizes beautiful 
tone and technical skill. 
Coloratura is a flowery, ornamental vocal style generally used 
by extremely high soprano voices. 
Ensemble is a small group of singers, usually from two to five. 
The music the group sings is also called an ensemble. 
Grand opera refers to operas of the early 1800's that empha- 
sized spectacular stage effects, big crowd scenes, and compli- 
cated, elaborate vocal and instrumental music. The term grand 
opera also means an opera with no spoken dialogue. 
Leitmatif is a short musical passage that identifies certain ideas, 
places, and characters each time they appear in the drama. 
Libretto is the text of an opera. 
Opera buffa is an Italian comic opera concerned with humor- 
ous situations that occur in everyday life. 

seria was the leading opera form of the 1600s and early 
1700s. It dealt primarily with historical and mythological themes 
and stressed spectacular stage effects and displays of brilliant 
singing. 
Recitative is the part of the text that provides information about 
the action and moves the plot forward. It is sung in a simple, 
speechlike style, sometimes to orchestral accompaniment. In 
secco recitative, the accompaniment is provided by only a harp- 
sichord or a harpsichord and cello or other bass instrument. 
Score is the written or printed music for an opera, used by the 
conductor. 
Singspiel is a form of German opera, usually comic, that has 
spoken dialogue instead of recitative. Most of the songs are sim- 
ple and folklike. 
Verismo is a style of realistic Italian opera that focuses on vio- 
lent actions and emotions. 


The elements of opera 


An opera has two basic elements: (1) the libretto and 
(2) the music. The libretto, which means /ittle book in 
Italian, consists of the words, or text, of an opera. The 
music, which is also called the score, consists of both 
vocal and instrumental music. To translate the libretto 
and music into a performance, an opera must have sing- 
ers, a conductor, and an orchestra. 

In writing an opera, words and music are of equal im- 
portance. Composer and /ibrettist (the author of the 


play) should be equal partners. 
The libretto 


To enjoy an opera fully, an operagoer should read the 
libretto or a summary of the action beforehand, espe- 
cially if the opera is sung in an unfamiliar language. 
Some public libraries have librettos. Most libraries have 
books that contain summaries of the action in individual 
operas. Generally, an opera house provides a pro- 
gramme that has a summary of the plot. 

The libretto of most operas is shorter than the text of 
a spoken play because it takes longer to sing a given 
number of words than to speak them. Librettos may also 
be shorter than the script of a spoken play because a 
few measures of music can often express emotions 
more vividly than many lines of spoken dialogue can. 
Because a libretto has to be relatively short, the story of 
an opera is likely to be simpler than that of a spoken 
play, with fewer characters and fewer secondary plots. 
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Many operas have been criticized for their poor li- 
brettos. Such operas give the impression that the com- 
poser used the text merely as a framework for the 
music. Yet flimsy plots and shallow characters do not 
bother many people. They attend the opera mainly to 
hear beautiful music sung by beautiful voices. Other 
people feel that a good opera must also be a good 
drama. And in fact, some librettos are outstanding > 
works of literature. These librettos include those that the 
Austrian poet Hugo von Hofmannsthal wrote for the op- 
eras of Richard Strauss. 

Many librettos seem dated today because the defini- 
tion of good drama in opera has changed over the years. 
Numerous subjects that were popular in operas of the 
1600's, 1700's, or 1800's are now out of fashion. Yet mod- 
ern operagoers can still enjoy these older operas if they 
learn something about the customs in drama and music 
that influenced their composition. 

Recitative and arias. Certain parts of the libretto 
simply provide information for the audience. For exam- 
ple, one character may tell another about something 
that has happened. In some operas, the characters speak 
these portions of the text. But in many operas, the char- 
acters sing them in a simple, speechlike style called rec- 
itative. Most recitatives are written in everyday lan- 
guage—that is, they do not rhyme. Recitatives were es- 
pecially popular in operas of the 1700's and early 1800s. 

The most emotional parts of the libretto are solo 
numbers called arias. They usually express a character's 
feelings or thoughts. Most arias are written in rhythmi- 
cal, rhymed verse. They are also set to far more elabo- 
rate music than are recitatives. In fact, arias provide the 
most beautiful and dramatic music in many operas. 

Spoken dialogue or recitative carries the action for- 
ward. At intervals, the action stops and the characters 
sing arias to express their feelings. An example of the 
use of recitative and aria appears in the following pas- 
sage from Wolfgang Amadeus Mozart's opera Don Gio- 


An opera ensemble is a small group of singers. The music 
they sing is also called an ensemble. A countess, her daughter, 
and a soldier sing a lively, comic ensemble in this scene from 
Act Il of The Daughter of the Regiment by Gaetano Donizetti. 


vanni. In the passage, a character sings several lines of 
recitative, ending with: 


Every means must be sought to 
discover the truth . . . I shall avenge her! 


He then sings an aria that begins with these lines: 


My peace depends on hers; that which 
pleases her gives life to me. . 


The recitative above tells the audience about the charac- 
ter's future actions. The aria expresses his state of mind, 
The original Italian text for this aria was written in 
rhymed poetry. 

Ensembles. In many operas, the libretto calls for two 
or more singers to engage in a musical dialogue, called 
an ensemble. The singers themselves are also called an 
ensemble. The most common ensembles are duets, 
trios, quartets, and quintets. 

A special kind of ensemble requires several charac- 
ters to sing at the same time and express their thoughts 
and feelings. They may sing the same words, showing 
agreement. Or they may sing different words and melo- 
dies, expressing conflicting feelings and thoughts, 


The music 


The singers. In an opera, each role calls for a singer 
with a specific voice range. Opera singers are therefore 
classified according to the range of their voices. 

The basic vocal classifications for women, from high- 
est to lowest range, are soprano, mezzo-soprano, and 
contralto. Each of these classifications can be divided 
into more specialized groups. For example, sopranos 
can be divided into coloratura sopranos, lyric sopranos, 
and dramatic sopranos. Coloratura sopranos have a very 
high range and can sing with great agility. Lyric sopra- 
nos have a light, graceful voice appropriate to youthful 
roles. Dramatic sopranos have a rich, strong voice 
suited to highly emotional parts. 

The chief voice classifications for men, from highest 
to lowest range, are tenor, baritone, and bass. Each of 
these classifications can also be divided into more spe- 
cialized groups. For example, tenors can be divided into 
lyric tenors and dramatic tenors. A lyric tenor has a light, 
high voice. A dramatic tenor, who is often called by the 
German word Heldentenor, has a rich, powerful voice 
with a lower range than a lyric tenor. Such voices are 
needed for the heroic roles in operas by Richard Wag- 
ner. Bass voices are classified as basso cantante, baa 
buffo, or basso profundo. A basso cantante has the high 
est bass voice, which has a range similar to that of a lyric 
tenor. A basso buffo has a deep, flexible voice and sings 
comic roles. A basso profundo has an especially low 
voice and usually sings majestic, serious roles. E 

Choral singing. Most operas include choral singing 
as well as arias, recitatives, and ensembles. The function 
and importance of the chorus vary from opera to opera 
and even within an opera. A chorus may provide only 
visual background for a scene. For example, it might 
portray a crowd at a festival. Or a chorus may be fe: E 
quired merely to shout an exclamation, such as Hail 
our great king!" But in some works, the chorus plays 4 
leading part in the story and sings complicated music 


An opera chorus is a large group of singers who perform as a 
unit. Members must be able to act expressively while they sing. 
The chorus above portrays an excited crowd outside a bull ring 
ina scene from Act IV of Carmen by Georges Bizet. 


Acting in opera. For a successful career in opera, a 
singer must have acting skill in addition to an outstand- 
ing voice. Most young singers who plan a career in 
opera take several years of acting lessons. 

Opera acting presents special problems because it is 
difficult to act and sing at the same time. Sudden move- 
ments, walking, running, and twisted body positions 
may all interfere with the production of a beautiful, 
clear, and steady tone. For this reason, opera acting 
tends to be less lively and less realistic than acting in 
other forms of drama. 

The conductor plays a key role in opera. Throughout 
a performance, the conductor must keep the singers 
and orchestra together. The beat must be clearly seen 


The conductor sets the tempo for both the musicians in the or- 
chestra pit and the singers onstage. He or she must keep the or- 
chestra and vocalists together. The conductor must also adjust 


e balance (loudness) between the singers and the orchestra. 
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by singers far from the conductor and by musicians sit- 
ting in the dim light at the ends of the orchestra pit. Al- 
though the conductor sets the tempo, he or she must be 
able to react to unexpected circumstances. If a soloist 
begins to sing too fast, for example, the conductor may 
have to adjust the orchestra's tempo. Because of all 
these special demands, opera conducting requires 
greater skills than does any other kind of conducting. 

Some operas call for scenes in which musicians and 
singers perform offstage. In such instances, an assistant 
conductor directs the offstage music. In some modern 
opera houses, the assistant conductor directs the off- 
stage music while following the conductor's beat over 
closed-circuit television. 

The orchestra. The number and kinds of instru- 
ments in the orchestra depend on the opera being per- 
formed. The instruments needed for Italian operas com- 
posed in the late 1700's differ greatly from those needed 
for operas written by Wagner in the late 1800's. 

The particular opera being performed also deter- 
mines the orchestra's function. In most operas, the or- 
chestra’s basic job is to accompany the singers. The ac- 
companiment may be simple, providing only enough 
harmonic and rhythmic background to keep the singers 
on pitch and in time. But the orchestra may also serve a 
more important role. For example, it might play music 
that introduces the general emotional quality of an aria 
before a note has been sung. The orchestra may even 
emphasize a passage in the text. For example, a heavily 
rhythmic beat might accompany the words “my heart 
pounds faster.” 

In some scenes, characters may be on stage for a time 
without singing or speaking. During that period, the or- 
chestral music expresses their feelings. Such character- 
ization through music is one of the strengths of opera 
and is impossible in spoken plays. 

In many operas, the orchestra often repeats a melody 
or short theme from an earlier scene. This melody or 
theme, without singing or spoken words, is called a /eit- 
motif, Composers repeat the leitmotif to remind listen- 
ers of some action, character, or idea previously intro- 
duced in the opera. Composers of the 1800's, notably 
Wagner, used the leitmotif most effectively. 

Pieces of orchestral music called /nterludes are used 
to connect scenes. Interludes provide time for scenery 
changes or for new characters to enter. Interludes also 
may indicate shifts in the emotional atmosphere in an 
opera. Occasionally, orchestral music imitates the 
sounds of nature. In Wagner's Siegfried, the orchestra 
imitates the sounds in a forest. 

Most operas begin with an orchestral overture. Some 
overtures merely indicate that the performance is about 
to begin. But others have a more important function. 
Some introduce the opera's principal melodies. Others 
set the mood for the opening scene or for the opera in 
general. In some older operas, the overture lasts less 
than a minute. A number of overtures of the 1800's are 
elaborate pieces that run 10 minutes or longer. 

Musicians occasionally perform onstage in costume 
and participate in the action of the opera. For example, 
musicians may take part in such onstage activities as a 
military parade or a religious procession. 
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An opera company produces several operas in a sea- 
son. In selecting each work for production, the company 
must consider several factors. These factors include the 
estimated cost of presenting the opera and whether the 
work will attract a large audience. Most opera compa- 
nies attempt to balance their season with both comic 
and tragic operas. They also try to select works by a vari- 
ety of composers and from different historical periods. 


The people behind the scenes 


During an opera performance, the audience sees only 
the conductor, orchestra, and performers. But an opera 
production also requires the skills of many other peo- 
ple. These people include (1) the general manager, (2) 
the stage director, (3) costume and set designers, (4) the 
members of the technical staff, and (5) the stage man- 
ager. All these specialists perform about the same work 
for an opera as they would for a spoken play. But opera 
requires that they coordinate all parts of the production 
with the music. 

The general manager supervises the overall artistic 
and business policy of the opera company. This person 
plays a major part in choosing the repertoire and in hir- 
ing singers, conductors, and stage managers. The gen- 
eral manager follows each production through the plan- 
ning and rehearsal stages to make sure it is progressing 
satisfactorily. Some companies have a music director to 
assist the general manager in such matters as the hiring 
of singers and conductors. 

The stage director is responsible for the visual as- 
pects of an opera production, just as the conductor is 
responsible for the music. The stage director must coor- 
dinate every action on the stage with the music. The di- 
rector helps singers interpret their roles, works with the 
designers on ideas for costumes and sets, and helps de- 
termine the lighting. See Theatre (The director). 

The stage director faces one of the greatest chal- 


Producing an opera 


lenges in handling choral scenes. The chorus should not 
simply stand still and look at the conductor while sing- 
ing. All dramatic illusion would be lost. The director 
must assign all members of the chorus some activity so 
they will appear natural on the stage. Some operas have 
scenes in which the chorus takes part in vigorous action 
while singing. One famous choral scene requiring vigor- 
ous action takes place near the end of Act II of Wagner's 
opera The Mastersingers of Nuremberg. A riot breaks 
out among a crowd of angry townspeople played by the 
chorus. In such scenes, the chorus must act convinc- 
ingly while singing and following the conductor. The 
stage director has to plan choral scenes like these care- 
fully and then rehearse the scenes frequently. 

Sometimes, a stage director may create a new inter- 
pretation of an opera. Because the repertoire of opera 
companies consists chiefly of a few dozen works per- 
formed repeatedly, audiences may welcome a produc- 
tion that presents a familiar opera in a fresh way, But 
some directors have been criticized for taking too many 
liberties with an opera and thus distorting the compos- 
er's and librettist's intentions. 

The designers. The story of most operas in the 
standard repertoire takes place before the 1900's. There- 
fore, the costume and set designers must generally re- 
search the particular period of the story so their designs 
accurately reflect the time and place of the action. In 
Giuseppe Verdi's Aida, for example, the costumes and 
sets must realistically portray ancient Egypt. 

The costumes and sets should be designed so that 
the performers can move about freely. In addition, the 
set designer always has to consider the requirements of 
the music. For example, the music may allow a singer a 
certain amount of time to move from a door to a table 
and begin an aria. The designer must arrange the set s0 
the singer can move naturally and still arrive at the table 
at the precise moment in the music when the aria be- 


The set designer makes a scale model of a set, foreground, to 
determine how the scenery will look on the full stage. The work- 
ers in the background are painting a large backdrop for a set. 


an operas 


time and place. These designers fit a singer with a gown sd 
Jules Massenet's Manon, which is set in the 1720s in France: 


The costume designer creates costumes suitable to 


Opera rehearsals involve both technicians and performers. At a lighting rehearsal, /eft, an elec- 
trician in a lighting booth works with the director onstage to create desired lighting effects. The di- 
rector also rehearses the singers, right, to develop stage movements and interpretations of roles. 


gins. The set designer may also have to plan the sets to minate parts or all of the stage and to provide atmos- 
provide space for large choral or dance scenes. See phere. Some stage directors rely on lighting, rather than 
Theatre (Scene design; Costumes and makeup). on realistic sets, to express an opera's mood. See Thea- 
The technical staff. Many technicians work withthe tre (Lighting and sound). 
stage director in planning and carrying out the visual as- During an opera performance, the various crews of 


pects of the production. The electricians are especially technicians and stagehands must work quickly and effi- 
kstage. One crew changes the scenery be- 


r scenes. Another crew adds the small ob- 


important members of the technical staff. They operate ciently bac! 
the complicated lighting equipment that is used to illu- tween acts o 


Webs z 

The stage manager, above, has charge of backstage activity 
during an opera performance. He uses a score to follow the ac- 
tion onstage and watches the conductor over closed-circuit TV. 
He communicates with backstage technicians over a headset. 


A crew of stagehands changes the scenery between acts and 


Scenes, right. Another stage crew puts such objects as chairs 
and weapons in their proper places onstage. A third crew ar 
ranges the lights. The crews must work quickly and efficiently. 
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The prompter speaks the entire libretto during a performance 
in case a singer forgets a line. He works in a prompter’s box 
below the stage where only the singers can see him. The 
prompter follows the conductor over closed-circuit television. 


jects, called props, that the performers use in the action. 
A third crew sets up and adjusts the lights. For changing 
scenery, some opera houses use revolving stages or 
stages that can be raised or lowered by lift. Special tech- 
nicians operate the machinery that moves these stages. 
See Theatre (Changing scenery). 

The stage manager has charge of all backstage ac- 
tivity during a performance. He or she sees that all the 
props needed for a scene are on the stage and in the 
correct place. The stage manager calls the performers 
from their dressing rooms at specific times so they can 
make their entrances on schedule. The stage manager 
also gives the electricians cues to change the lighting 
during the performance. 


Preparing a production 

Planning a production. After a company selects an 
opera, the general manager and the management staff 
establish the production's budget. They also choose the 
cast and assign a stage director and conductor to the 
production. Most companies employ a resident group 
of singers, conductors, and directors for an entire sea- 
son. However, nearly all companies also hire guest sing- 
ers to take the leading roles for a single production. In 
addition, companies frequently use guest conductors, 
stage directors, and designers. 

In some cases, the most important consideration in 
selecting an opera is whether a company can hire a par- 
ticular guest singer. Sometimes a company wants a cer- 
tain singer so much it will let the artist choose the opera. 
In casting the leading parts, the Opera company first of 
all seeks singers who have outstanding voices. But the 
performers should also act well and, Preferably, have 
the physical appearance suited to the characters they 
are to portray. 

During the early stages of a production, the key per- 
sonnel hold many conferences. The stage director, for 
example, meets frequently with the costume and set de- 
signers. Sketches of the designs must be approved early 


to allow enough time for the costumes and sets to be 
made. The costumes and sets may be manufactured in 
the opera house workshops or by outside firms, Some- 
times, sets and costumes are borrowed or rented from 
another opera company. 

Rehearsing a production. After many months of 
planning the production, rehearsals begin. At first, the 
singers, chorus, and orchestra rehearse separately in re- 
hearsal rooms. If the opera calls for dancing, the danc- 
ers also practise by themselves. 

The stage director rehearses the principal singers to 
work out stage movements and establish interpretations 
of the roles. The chorus rehearses under the direction of 
a chorus master. A choreographer (dance composer) su- 
pervises dance rehearsals. The conductor and the con- 
ductor's assistants rehearse the orchestra. 

A few weeks before the opera is to open, rehearsals 
move from separate facilities to the main stage. These 
rehearsals take place with piano accompaniment only. 

Meanwhile, the stage director and the chief electri- 
cian hold lighting rehearsals. In most operas, directors 
use elaborate lighting that is changed frequently during 
the performance. Lighting rehearsals develop the best 
ways to achieve desired effects. The rehearsals also set 
the timing for the various lighting changes. 

As the opening nears, the orchestra rehearses with 
the entire cast on the main stage. Because of the central 
function of the music, the conductor takes charge of 
these rehearsals. 

A few days before opening night, the performers and 
orchestra stage a dress rehearsal. A dress rehearsal is 
presented like an actual performance, with costumes, 
makeup, and sets. By this time, the production should 
move with split-second timing. The music sets the pace 
for the action and should not be sped up or slowed 
down to adjust to what happens onstage. 


Offstage music is required in some operas. An assistant Sayre 
ductor leads the musicians and singers hidden in the W ajuctor 
conducts from a score while following the beat of the con 

in the orchestra pit over closed-circuit television. 


The development of opera 


The first operas were composed and performed in 
the 1590s in Florence, Italy. There, a group of noblemen, 
musicians, and poets had become interested in the cul- 
ture of ancient Greece, especially Greek drama. This 
group, called the Camerata, believed that the Greeks 
sang rather than spoke their tragedies. The Camerata at- 
tempted to re-create the style of ancient Greek tragedy 
in musical compositions. They took most of their sub- 
jects from Greek and Roman history and mythology. The 
Camerata called their compositions dramma per musica 
(drama for music) or opera in musica (musical work). The 
term opera comes from the shortened form of opera in 
musica. Jacopo Peri, a member of the Camerata, com- 
posed what is generally considered to be the first opera, 
Datne (1597). 


Baroque opera 

Opera emerged as an art form in western Europe dur- 
ing the baroque period in music history. This period 
began about 1600 and ended about 1750. Baroque 
music was elaborate and emotional. Italians composed 
the earliest baroque operas, and Italian-style opera 
dominated most of the period. 

Early baroque opera. The first baroque operas con- 
sisted of recitatives, sung by soloists, and choral pas- 
sages. A small orchestra accompanied the singers. 

During the 1600s, the aria gradually emerged and de- 
veloped as a separate function from that of the recita- 
tive. The recitative served to carry the plot of the opera 
forward. The arias became pauses in the action in which 
characters expressed their thoughts and feelings. Sing- 
ers often used arias for showing off their vocal skills 
rather than for dramatic expression. A form of presenta- 
tion called secco recitative developed in the 1600s. In 
secco recitative, the singers were accompanied by only 
aharpsichord—or by a harpsichord and cello or other 
bass instrument—rather than by the full orchestra. 


alis tien by Giovanni Carlo 
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Claudio Monteverdi, the first great composer of ba- 
roque opera, wrote the first opera masterpiece, Orfeo 
(1607). Monteverdi worked in Venice and made it the 
centre of opera during the early 1600's. The world's first 
public opera house, the Teatro San Cassiano, opened in 
Venice in 1637. 

By the late 1600s, operas were being written and per- 
formed in a number of European countries outside Italy, 
especially in England, France, and Germany. But Italian 
opera was the accepted style, and many non-Italian 
composers wrote operas in the Italian manner and to 
Italian librettos. 

seria and opera buffa. Italian opera of the 
late baroque period developed into two basic types— (1) 
opera seria (serious opera) and (2) opera buffa (comic 
opera). Both types consisted of a succession of secco 
recitatives and arias. 

Opera seria. Composers of opera seria based their 
works on stories of ancient kings and queens and 
mythological gods and goddesses. These stories pro- 
vided spectacular stage effects, such as earthquakes and 
floods and big coronation or battle scenes. The operas 
stressed much coloratura singing and long arias. Many 
singers were trained ina vocal style called be/ canto, 
which emphasized technical skill and beauty of tone. 

The da capo aria became a major feature of opera 
seria. It had three parts, the third being a repetition of 
the first. In the repeated part, the singer was expected to 
add difficult notes, passages, and other ornamentation 
not included in the score. 

Opera buffa began as comic skits, called intermezzos, 
performed in front of the curtain between the acts of an 
opera seria. The characters in opera buffa were com- 
mon people, unlike the characters in opera seria. Char- 
acters in opera buffa represented the professions and 
social classes of the time, including doctors, farmers, 
merchants, servants, and soldiers. The typical opera 


della Bella of a scene from The Wedding of the 
Coppola. 


seria was a form of 
Italian opera popular in the 
1600s and 17005. It empha- 
sized spectacular scenery and 
often dealt with ancient gods 
and goddesses. The Italian de- 
signer Alfonso Parigi created 
the elaborate set at the left for 
an opera seria. It shows the 
workshop of Vulcan, the 
blacksmith to the gods in 
Roman mythology. Parigi de- 
signed the workshop as a 
cave at the foot of several 
towering cliffs. 
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buffa dealt with humorous situations from everyday life. 
Many characters in opera buffa sang in dialects (local 
forms) of Italian rather than the formal Italian of opera 
seria. A very successful opera buffa was La Serva Pa- 
drona (1733) by Giovanni Pergolesi. 

Italian opera seria and opera buffa were extremely 
popular. Hundreds of them were written, often in a 
short time. Most of these works were performed for one 
season and then forgotten. Because of the constant de- 
mand for new operas, composers used the same libret- 
tos over and over again. By today's standards, many li- 
brettos had unconvincing plots and unbelievable 
characters. Although some operagoers complained 
about the weak librettos of many Italian operas, most 
audiences of the 1600s and early 1700s enjoyed the 
works, chiefly for their music. 

French opera. A distinctly French style of ap- 
peared in the 1670s. Before that time, the 
showed little interest in opera. The few operas per- 
{ormed in the country were written in the Italian style. 
Jean Baptiste Lully, though born in Italy, established a 
French form of opera. In the mid-1700s, Jean Philippe 
Rameau became the leading composer of French opera. 

French opera avoided the secco recita- 
tives and showy arias of Italian opera. Instead they pre- 
ferred expressive melodies or simple songs. The recita- 
tives were by a full orchestra and closely 
followed the of the French è. Ballet 
played an important part in French opera during the ba- 
Heap decider 4 hpatcbs 

n France, royalty became the chief patrons of opera. 
Lully acquired his fame at the court of King Louis XIV. 
The nobiy in France sod other countries 

one another in maintaining opera companies. 
keadaane dakian aae 
sponsored productions noted for expensive scenic ef- 
fects, such as gods riding chariots in the sky. 


Classical opera 
Dissatisfaction with Italian opera began to spread 


among operagoers during the 17005. Attacks 


Many people particularly 
arias, which served only to glorify the singers. The reac- 
tion against Italian opera led to a new style, later known 
as classical opera. The classical period began about 
1750 and lasted about 70 years, The first important clas- 
maa Si a E Wolga. 
Amadeus Mozart, an Austrian. Mea 


By 
grating the music with the story in Orpheus and Euryd- 
ice (1762) and other works, Gluck put his beliefs into 


Mozart, like Gluck, felt that the music in an opera 
should help make the story and characters believable. 
Mozart achieved this goal by carefully relating the in- 
strumental and vocal music to the action. He showed 
particular skill in using music to create characteriza- 
tion—that is, to develop the personality of the charac- 
ters. Mozart did this in ensemble scenes as well as in 
arias, 

Mozart composed operas in both Italian and German, 
His best-known Italian operas are The Marriage of Fig- 
aro (1786), Don Giovanni (1787), and Così Fan Tutte 
{1790}. His notable German operas include The Abduc- 
tion from the Seraglio (1782) and The Magic Flute (V191). 
Both of these works contain elements of Singspiel (song 
play). Singspiel is a form of German opera that has spo- 
ken dialogue rather than recitative. Most stories are 
comic. The melodies often are simple and resemble the 
style of German folk and popular songs. 


Opera in the 1800's 


Romanticism was a movement from the late 1700s 
to the mid-1800s that emphasized emotionalism in the 
arts, including opera. The typical romantic opera had a 
setting in nature, a theme based on folklore or the su- 
pernatural, and colourful music. Carl Maria von Weber, 
a German, wrote one of the earliest and greatest roman 
tic operas, Der Freischiitz (1821), The story is set in a for 
est, and most of the chief characters are simple country: 
people. The orchestra has an important part in 
portraying many of the sounds of nature as well as su 
pernatural forces, 

Several Italians also wrote in the romantic style. The 
most typical of these composers were Vincenzo Bellini 
and Gaetano Donizetti. Many of their operas require 
voices trained in the bel canto style. 

Grand opera became popular in the early 18005, 6# 
pecially in France. Composers of grand opera fi 
heroic episodes from history, in which they could use 
crowd scenes, spectacular stage effects, and compli- 
cated and elaborate vocal and instrumental music. Gla- 
como Meyerbeer, a German, became the leading com 
poser of French grand opera with such works as Les 
Huguenots (1836) and Le Prophète (1849). Gioacchino 
Rossini, an Italian-born composer living in France, 
wrote a famous grand opera, William Tell (1829). 

Verdi dominated Italian opera during the 
mid- and late 1800s. He is still perhaps the most 
Opera composer in history. Verdi's best-known 
clude Rigoletto (1851), 1! Trovatore (1853), La Traviata 
(1853), and Aida (1871). All are noted for their emotional 
power, which is expressed through eloquent 
music. Aida is also an example of grand opera. 


Verdi wrote his last two operas—Otel/o (1887) and fal 


staff (1893)—when he was in his 70's. Both works 
strate that old age did not diminish his genius. The OP” 
eras are masterpieces of characterization through 
music, and they show complete unity of vocal and in- 
strumental writing. 

Richard Wagner was the most important German ‘il 
opera composer of the 1800's. Wagner believed that 
the parts of an opera production—acting, costumes, 
drama, orchestral music, singing, and staging—should 


have equal value. He wrote his own librettos and, when 
ever possible, supervised the staging and other aspects 
of a production. Wagner departed from tradition by 
making the orchestra as important as the singers. In 
many of Wagner's late works, instruments perform the 
main melodies 

As a young man, Wagner was greatly impressed by 
Weber's romantic opera Der Freischiitz. The Flying 
Dutchman (1843), one of Wagner's early works, shows 
similar romantic qualities, These qualities include the 
supernatural aspects of the plot and the musical repre 
sentation of the forces of nature, such as the wind and 
the sea. In The Flying Dutchman, Wagner first used mu 
sical themes to identify certain characters, places, or 
ideas each time they appear in the drama. Wagner ex- 
panded this /e/tmotif technique greatly in his later op 
eras. Tristan and Isolde (1865) and the four works called 


New techniques in staging have given a fresh Interpretation 
to many older operas, At its première in 1876, Richard Wagners 
opera Siegfried was presented ina realistic setting, above. A 
moder staging of the work eliminates the detailed scenery and 
achieves mood largely through lighting effects, below 
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The Ring of the Nibelung 11876) represent Wagner s fully 
developed personal style 

Nationalism the feeling of pride in one s country 
influenced many composers throughout Europe during 
the 1800s. These composers based much of their work 
on the folk music of their nation or region, Czech nation 
alism, for example, dominates the operas of Antonin 
Dvořák and Bedřich Smetana. The Bartered Bride 1860) 
by Smetana and Rusalka (1901) by Dvoták are outstand 
ing examples of nationalistic operas, Russian composers 
of nationalistic operas include Modest Mussorgsky with 
Boris Godunov |1874) and Alexander Borodin with 
Prince Igor (1890. 

Verismo opera. In the late 16005, some Italian com 
posers began to write grimly realistic operas dealing 
with everyday life. These verismo imeaning frue or real 
istic\ operas focused on violent emotions and actions 
The earliest and best-known verismo operas are Caval 
leria Rusticana (1890) by Pietro Mascagni and Pagliacci 
(1892) by Ruggiero Leoncavallo. 


The 1900's 


Giacomo Puccini was the most popular Italian opera 
composer of the early 1900s, His operas are noted for 
their melodic and sometimes sentimental music and for 
their theatrically effective librettos. Puccini first gained 
widespread attention in the 1890s with Manon Lescaut 
(1893) and La Bohème 11896). He followed these works 
with Tosca (19001, a verismo opera. His other notable op 
eras include Madama Butterfly (\90") and Turandot (pro 
duced in 1926, after his death! 

Richard Strauss became the most important and 
successful German opera composer after Wagner 


Strauss wrote operas that require singers with great 
wn for three early operas 


vocal power, He is best kno 
Salome (1905), Elektra (190M), and Der Rosenkavalier 

(1911), Salome and Elektra originally c aused much con 
troversy among operagoers because of their brutal ac 

tion and harsh music. Der Rosenkavalier, however, ts en 
tirely different in mood and theme. In this opera, Strauss 
and the librettist, Hugo von Hotmannsthal, created an at 
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Bomarzo by Alberto Ginastera is one of the few modern operas 
to gain international fame. The tragic opera concerns the tor- 
tured mental state of Duke Bomarzo, a deformed Italian noble- 
man. In Act |, above, Bomarzo and his grandmother sing a duet. 


fectionate portrait of Vienna's aristocracy in the 1700s. 

The search for new forms. After World War I (1914- 
1918), many composers began to search for new forms 
of operatic expression. Some composers included ele- 
ments of American jazz in their operas. Ernst Křenek, an 
Austrian, used jazz in his opera Jonny spielt auf (1927). 
The German composer Kurt Weill wrote The Three- 
penny Opera (1928) in the style of the music heard in 
German cabarets (nightclubs). 

Meanwhile, a movement called expressionism had 
developed in the arts. Expressionism aimed at exploring 
the subconscious and became especially important in 
drama and painting. But expressionist qualities also ap- 
peared in several operas. Such operas had a brooding, 
nightmarish atmosphere, reinforced by unharmonious 
music and symbolic and violent actions. 

Strauss's Salome was an early example of the expres- 
sionist style. But Alban Berg and Arnold Schoenberg, 
two Austrian composers, rank as the leading opera 
composers in the movement. Berg wrote Wozzeck 
(1925), the most successful expressionistic opera. 
Schoenberg's major expressionistic work was Erwar- 
tung (completed 1909, first performed 1924), Other op- 
eras related to expressionism include Duke Bluebeard'’s 
Castle (completed 1911, first performed 1918) by the 
Hungarian composer Béla Bartok and From the House 
of the Dead (1930) by the Czech composer Leoš Janáček. 

British opera. Foremost among British opera com- 
posers in the mid-1900s was Benjamin Britten. His best- 
known opera is Peter Grimes (1945). Others include The 

Rape of Lucretia (1946), Albert Herring (1947), Billy Budd 
(1951), and The Turn of the Screw (1954). 

Another outstanding British opera composer of this 
period is Sir Michael Tippett. His works include The 
Midsummer Marriage (1952) and The Ice Break (1977), 

American opera. American composers wrote no im- 
portant operas until the 1900. George Gershwin wrote 


a highly original and popular American opera, Porgy 
and Bess (1935). The work describes life among blacks in 
Charleston, South Carolina, in the 1920's. Porgy and Bess 
has been acclaimed worldwide as a genuine American 
folk opera. 

The most successful opera composer in the United 
States is Gian Carlo Menotti. He composes in a tradi- 
tional style that shows the influence of Puccini. Menotti 
wrote an opera for radio, The Old Maid and the Thief 
(1939), and an opera for television, Amah/ and the Night 
Visitors (1951). His best-known stage operas include two 
tense dramas, The Medium (1946) and The Consul (1950), 

In addition to Menotti, other Americans have com- 
posed notable operas. These works include The Mother 
of Us All (1947) by Virgil Thomson; The Jumping Frog of 
Calaveras County (1950) by Lukas Foss; Trouble in Tahiti 
(1952) by Leonard Bernstein; The Tender Land (1954) by 
Aaron Copland; Susannah (1955) by Carlisle Floyd; The 
Ballad of Baby Doe (1956) by Douglas Moore; Vanessa 
(1958) by Samuel Barber; and The Crucible (1961) by 
Robert Ward. 


Opera today 


The experimentation in opera that began after World 
War | continues today. Some composers have explored 
new dramatic and musical techniques, including the use 
of electronic sounds, films, and colour slides. Aniara 
(1959), a science-fiction opera by the Swedish composer 
Karl-Birger Blomdahl, takes place in a space ship and 
uses taped and electronic sounds, Bomarzo (1967) by the 
Argentine composer Alberto Ginastera also features un- 
conventional sound effects, especially in fantastic, 
dreamlike scenes. 3 

Operagoers today, however, still prefer older, tradi- 
tional works. Only a few operas composed since the 
end of World War I receive frequent productions. But 
many changes have occurred in the way older operas 
are staged. For example, stage directors often try to 
create desired moods through lighting effects made 
possible by modern lighting equipment. In many pres- 
ent-day productions, Wagner's operas are simpler and 
less realistic than they were in the 1800s. 

Meanwhile, artistic and economic problems tro 
all major opera companies. Before the development of ‘| 
fast, convenient air travel, leading singers remained wit 
one company for an entire season. But jet travel enables 
singers to appear as guest artists in many opera houses 
in a season. Artists earn more money as guests, and au- 
diences can see and hear many famous singers. How- 
ever, travelling artists often follow a tight, exhausting N 
schedule that leaves too little time for rehearsal. As are 
sult, audiences often attend performances that show a 
lack of adequate preparation. É 

The Stof krudaeina opera has risen steadily during 
the 1900s. Even if an opera house sells every ticket for 
an entire season, it cannot meet expenses. In Europe, 
ticket sales seldom provide more than half the no 
needed to operate an opera company. In the Lae 
States, companies rely on contributions from indivi 
als, corporations, and foundations to make up losses. 
Many European countries, cities, and states support 
opera with public funds. 


The opera repertoire 


Opera companies today present mainly works com- 
posed between the late 1700's and the early 1900s. Al- 
most all the operas that make up this standard reper- 
toire were written by Austrian, French, German, Italian, 
and Russian composers. This section describes some of 
the most popular operas that are in the standard reper- 
toire. 

Aida, a tragic opera in four acts by Giuseppe Verdi. 
Libretto in Italian by Verdi and Antonio Ghislanzoni. First 
performed in Cairo, Egypt, in 1871. 

The khedive (ruler) of Egypt asked Verdi to write Aida 
to help celebrate the opening of the Suez Canal and the 
Cairo opera house. The story takes place in ancient 
Egypt and concerns the tragic love affair between Aida, 
an Ethiopian slave, and Radames, an Egyptian military of- 
ficer. 

Aida is grand opera and so requires a large cast. The 
work has impressive crowd scenes, featuring choruses 
of soldiers, slaves, and priests, and an elaborate ballet. 
In Act I, Radames expresses his love for Aida in a beauti- 
ful aria, “Celeste Aida.” Act II includes the stirring “Tri- 
umphal March,” in which the Egyptian king reviews his 
victorious army. 

Barber of Seville, The (I! Barbiere di Siviglia}, a 
comic opera in two acts by Gioacchino Rossini. Libretto 
in Italian by Cesare Sterbini, based on the French play 
The Barber of Seville by Pierre de Beaumarchais. First 
performed in Rome in 1816. 

The story of The Barber of Seville takes place in Se- 
ville, Spain, in the 1600s. This work is a good example of 
Italian comic opera, or opera buffa. The libretto has 
many characters and situations typical of this style. The 
characters include an old man (Doctor Bartolo) who is 
interested in a beautiful and rich young woman (Rosina). 
He jealously watches over her but cannot prevent a 
dashing young nobleman (Count Almaviva) from meet- 
ing and finally marrying her. Other traditional characters 
include a drunken soldier, who is really the count in dis- 
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guise, and an irritable housekeeper. Figaro, the barber 
in the opera's title, helps the count win Rosina. 

- Rossini developed the action primarily through secco 
recitative. In Act I, Rosina‘s aria “Una voce poco fa" pro- 
vides opportunities for brilliant singing. Also in Act L 
Figaro makes his first appearance singing a popular 
comic aria, “Largo al factotum,” in which he boasts how 
clever he is. The opera also has a lively overture, which 
Rossini had used in two earlier operas, Aureliano in Pal- 
mira (1813) and Elisabetta, Regina d'Inghilterra (1815). 

Bohème, La (The Bohemians), a tragic opera in four 
acts by Giacomo Puccini. Libretto in Italian by Giuseppe 
Giacosa and Luigi Illica, based on the French novel 
Scenes from Bohemian Life by Henri Murger. First per- 
formed in Turin, Italy, in 1896. 

The bohemians in the opera's title are four poor but 
carefree young men who live together in an attic in Paris 
about 1830. They are Rodolfo, a poet; Marcello, a 
painter; Schaunard, a musician; and Colline, a philoso- 
pher. Mimi, a frail young girl in poor health, is their 
neighbour. She and Rodolfo meet and fall in love. But at 
the end of the opera, Mimi dies. The main secondary 
plot deals with a stormy love affair between Marcello 
and a young woman named Musetta. 

Although La Bohème ends tragically, it has many hu- 
morous and sentimental moments. The opera also has a 
number of Puccini's most beloved melodies. One of 
these melodies is “O soave fanciulla,” a love duet be- 
tween Rodolfo and Mimi that ends Act I. Perhaps the 
opera's most familiar melody is the aria “Musetta’s 
Waltz’ in Act II. 

Boris Godunov; a tragic opera in a prologue and 
four acts by Modest Mussorgsky. Libretto in Russian by 
the composer, based primarily on the Russian play Boris 
Godunov by Alexander Pushkin. First performed in St. 
Petersburg, Russia, in 1874. 

The opera takes place in Russia and Poland from 1598 
to 1605 and concerns events in Russian history. Boris 


The Barber of Seville by 
Gioacchino Rossini is one of 
the most popular comic op- 
eras. Act | ends in the wild ar- 
gument shown here between 
Doctor Bartolo, /eft centre, 
and Count Almaviva, right 
centre, who is masquerading 
as a drunken soldier. Don Ba- 
silio, a music teacher, and 
Berta, a maid, try to hold back 
the doctor. Figaro, a barber, 
and Rosina, the count's sweet- 
heart, attempt to restrain the 
nobleman. 
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La Bohéme by Giacomo Puccini deals with a love affair be- 
tween Rodolfo, a poet, and Mimi, a young seamstress in failing 
health. Near the end of Act IV, above, Rodolfo and the dying 
Mimi sing a beautiful love duet in the poet's attic lodging. 


Godunov, an adviser to the czar, has the czars young 
heir murdered. After the czar dies, Boris takes the 
throne. But in time, his feelings of guilt cause him to 
have visions of the murdered heir, and he finally col- 
lapses and dies. The “hero” of the opera is the Russian 
people, portrayed by the chorus. The chorus takes part 
in many scenes, including an impressive coronation, 

Many musicians in Mussorgsky’s time considered the 
music for Boris Godunov too harsh and crude. After 
Mussorgsky’s death, his friend and fellow Russian com- 
poser Nikolai Rimsky-Korsakov wrote a completely new 
orchestration for the opera. Rimsky-Korsakov’s version is 
often performed today. 

Carmen, a tragic opera in four acts by Georges Bizet. 
Libretto in French by Ludovic Halévy and Henri Meilhac, 
based on the French story “Carmen” by Prosper 
Mérimée. First performed in Paris in 1875. 

The action of Carmen is set in and near Seville, Spain, 
about 1820. Carmen is a beautiful Gypsy with no con- 
science or morals. While working in a cigarette factory 
in Seville, she meets Don José, a soldier, and has a love 
affair with him. Later, she leaves Don José for Escamillo, 
a bullfighter. At the end of the opera, Don José pleads 
with Carmen to return to him. After she scornfully ref- 
uses, Don José stabs the heartless girl to death in a jeal- 
ous rage. 

The exciting plot, colourful Spanish setting, and stir- 
ring music have made Carmen one of the most popular 
works in the repertoire. Many of the opera's melodies 
have become almost as familiar as popular songs. They 


Boris Godunov by Modest Mussorgsky is a ps i i i 

; 'ychological tragedy based on events in R 
peon, In the prologue to the opera, above, Russian peasants in Méscaw bow bolora bons 
shortly after he has been crowned czar. Members of the Russian Nobility stand behind him. 


include Carmen's dancelike arias “Habanera” and “Segui- 
dilla“ in Act | and Don José's “Flower Song’ and Escamil- 
lo's “Toreador Song’ in Act Il. The opera also has rous- 
ing choral and dance numbers. 

Cavalleria Rusticana (Rustic Chivalry), a tragic opera 
in one act by Pietro Mascagni. Libretto in Italian by 
Guido Menasci and Giovanni Targioni-Tozzetti, based 
on the Italian story and play Cavalleria Rusticana by Gio- 
vanni Verga. First performed in Rome in 1890. 

Traditionally, Cavalleria Rusticana is performed with 
Ruggiero Leoncavallo’s two-act opera, Pagliacci. The 
passion, realism, and violence of both works make them 
major examples of verismo opera. 

The action in Cavalleria Rusticana takes place in a Si- 
cilian village in the 1800's. There, Lola, a married 
woman, has a love affair with Turiddu, a young soldier. 
The title of the opera refers to the villagers’ code of hon- 
our. According to this code, Alfio, Lola's husband, must 
eek revenge. He challenges Turiddu to a duel and kills 

im. 

The composer and librettists used several effective 
dramatic devices. Halfway through the opera, the villag- 
ers are in church, and the stage is empty. During this in- 
terval, the orchestra plays the “Intermezzo.” This gentle, 
melodic instrumental piece provides relief from the 
tense, highly emotional atmosphere of the opera. In an- 
other dramatic device, Turiddu’s death takes place off- 
stage. The opera audience learns of the outcome of the 
duel through the horrified reactions of the villagers on- 
stage. 

_ Don Giovanni, a partly comic and partly tragic opera 
in two acts by Wolfgang Amadeus Mozart. Libretto in 
Italian by Lorenzo da Ponte. First performed in Prague, 
Bohemia (now part of the Czech Republic), in 1787. 

Mozart's opera Don Giovanni has become the best- 
known version of the legends about Don Juan, the Span- 
ish lover. The action takes place in and near Seville, 
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Carmen by Georges Bizet describes the love affairs of a beauti- 
ful Gypsy. In this scene from Act IV, Carmen sings a duet outside 
a bull ring with her latest lover, the bullfighter Escamillo. 


Spain, in the 1700s. In the opening scene, Don Giovanni 
(Don Juan) flees from the home of Donna Anna after se- 
ducing her, and then he kills her father in a duel. Several 
later episodes further show Giovanni's cruel nature. At 
the end of the opera, the marble statue of Donna Anna's 
slain father visits Giovanni and urges him to abandon his 
sinful ways. Giovanni refuses. The scene is then envel- 
oped in smoke and fire as he disappears into hell, 
dragged off by a chorus of demons. 

The mixture of comic and tragic qualities of Don Gio- 
vanni has always fascinated audiences. Leporello, Gio- 
vanni's servant, provides most of the comedy. The most 


Don Giovanni by Wolfgang 
Amadeus Mozart has been 
praised as the greatest opera 
ever composed, It deals with 
the legendary Spanish lover 
Don Juan (Don Giovanni). Act | 
ends with this elaborate ball in 
Giovanni's castle. 
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tragic figure is Donna Anna. In addition to many beauti- 
ful arias, Don Giovanni has highly dramatic recitatives 
and long, complicated ensembles. In one scene in Act I, 
three orchestras onstage perform three different dance 
numbers at the same time during a party given by Don 
Giovanni. While the three onstage orchestras play, the 
opera orchestra in the pit accompanies the singers. 

Faust, a tragic opera in five acts by Charles Gounod. 
Libretto in French by Jules Barbier and Michel Carré, 
based on part | of the German play Faust by Johann 
Wolfgang von Goethe. First performed in Paris in 1859. 

The story of Faust takes place in Germany in the 
1500's, Faust is an old philosopher who yearns for his 
lost youth: Mephistopheles, the Devil, appears to Faust 
and grants him youth. Faust, in return, agrees that after 
he dies, he will serve the Devil in hell. The opera centres 
on the love story between the now young Faust and 
Marguerite, a beautiful village girl. At the end of the 
opera, Marguerite dies and a chorus of angels escorts 
her to heaven. The Devil then drags Faust down to hell. 

In the 1800s, the German composers Louis Spohr and 
Heinrich Zöllner and the Italian composer Arrigo Boito 
also wrote operas based on the story of Faust and his 
agreement with the Devil. But Gounod’s version has be- 
come the most popular. The 1859 version had spoken 
dialogue. Gounod substituted recitative in a production 
first given in 1869, and that version is performed today. 
In Act Ill, Marguerite sings the beautiful “Jewel Song.” 
The lively “Soldiers Chorus’ in Act IV is one of the best- 
known choral numbers in the entire repertoire. 

Lucia di Lammermoor, a tragic opera in three acts 
by Gaetano Donizetti. Libretto in Italian by Salvatore 
Cammarano, based on the Scottish novel The Bride of 
Lammermoor by Sir Walter Scott. First performed in Na- 
ples, Italy, in 1835, 

Donizetti wrote Lucia di Lammermoor in the melodra- 
matic style typical of Italian romantic opera of the early 


1800s. The story takes place in Scotland in the late 
1600s. It concerns a doomed love affair between Lucia 
Ashton and Edgardo di Ravenswood. Enrico Ashton, 
Lucia's brother, wrongfully holds Edgardo’s estate. To 
prevent Lucia and Edgardo from marrying, Enrico tricks 
Lucia into wedding another man. Lucia goes insane, kills 
her husband, and then dies. Edgardo hears of Lucia's 
death and stabs himself to death. 

The opera has one of the most dramatic ensembles in 
the repertoire, the sextet “Che mi frena.” It is sung in Act 
II at Lucia's wedding. But the opera is probably best 
known for the “Mad Scene’ in Act III, in which the in- 
sane Lucia sings of an imaginary wedding between her- 
self and Edgardo. This scene, which is extremely difficult 
to sing, is considered one of the greatest challenges for 
a coloratura soprano in all opera. 

Madama Butterfly, a tragic opera in three acts by 
Giacomo Puccini. Libretto in Italian by Giuseppe Giacosa 
and Luigi Illica, based on the American play Madame 
Butterfly by David Belasco, from a story by John Luther 
Long. First performed in Milan, Italy, in 1904. 

The story of Madama Butterfly takes place in Naga- 
saki, Japan, about 1900, Cio-cio-san (Madame Butterfly) is 
a Japanese girl who falls in love with an American naval 
officer, B. F. Pinkerton. They marry in a Japanese cere- 
mony. According to Japanese law, either the husband or 
the wife may cancel the marriage on a month’s notice. 
Pinkerton must leave Japan with his ship. After he has 
left, the girl gives birth to his child. Three years later, 
Pinkerton sends a letter saying that he has married an 
American. Shortly after the letter arrives, Pinkerton ap- 
pears with his American wife. The heartbroken Cio-cio- 
san agrees to give them the child. She then commits sui- 
cide. 

Puccini tried to give Madama Butterfly an Oriental fla- 
vour by basing some of his score on Japanese music. He 
also included a passage from “The Star-Spangled Ban- 


Madama Butterfly by Gia- 
como Puccini describes a 
tragic romance between Cio- 
cio-san, a Japanese girl, and B. 
F. Pinkerton, an American 
naval officer. In Act I, the girl 
and her friends arrive for the 
marriage ceremony. Standing 
on a bridge in the garden, 
Cio-cio-san sings of her love 
for Pinkerton. 


ner” in one of Pinkerton’s numbers. The opera's best- 
known aria is the exquisite “Un bel di” in Act II. In it, Cio- 
cio-san describes the happiness she will feel when Pin- 
kerton returns. 
4 Magic Flute, The (Die Zauberflöte), a fairy-tale opera 
in two acts by Wolfgang Amadeus Mozart. Libretto in 
German by Emanuel Schikaneder and perhaps Karl Lud- 
wig Gieseke. First performed in Vienna, Austria, in 1791. 
Mozart and Schikaneder were both members of a se- 
cret society called the Masons, and much of The Magic 
Flute deals symbolically with Masonic beliefs and ritu- 
als. However, the opera can be enjoyed simply as a fairy 
tale about two lovers, Tamino and Pamina. The opera 
takes its name from a magic flute that protects Tamino 
from danger. 
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The Magic Flute by Wolf- 
gang Amadeus Mozart is a 
fairy-tale opera. Act II, the 
final act, ends with this scene 
in the sacred Temple of Wis- 
dom, ruled by the high priest, 
Sarastro. Marc Chagall, the fa- 
mous Russian-born modern 
artist, designed this set. 


The opera has spoken dialogue instead of recitative. 
Some of the music resembles simple folk songs, though 
several of the arias are dramatic and solemn. The Queen 
of the Night, Pamina‘s mother, sings two arias that are 
showpieces for a coloratura soprano: They have ex- 
tremely difficult passages and high notes. The overture 
is often performed as a separate work in concerts. 

Marriage of Figaro, The (Le Nozze di Figaro), a 
comic opera in four acts by Wolfgang Amadeus Mozart. 
Libretto in Italian by Lorenzo da Ponte, based on the 
French play The Marriage of Figaro by Pierre Beaumar- 
chais. First performed in Vienna in 1786. 

Beaumarchais wrote The Barber of Seville before The 
Marriage of Figaro. Mozart selected the second play for 
his opera. Thirty years later, Gioacchino Rossini com- 


Pagliacci by Ruggiero Leon- 
cavallo is a tragedy about a 
company of travelling actors 
who stop in an Italian village 
to give a performance. In an 
aria in Act I, Canio, the leader 
of the company, describes the 
play the actors will present 
that night in the village. 
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posed an opera based on The Barber of Seville. The 
same principal characters appear in both works, The 
plot of The Marriage of Figaro follows the action begun 
in The Barber of Seville. Mozart's opera describes the 
problems when Figaro, servant to Count Almaviva, tries 
to marry Susanna, Countess Almaviva's maid. 

Operagoers have praised The Marriage of Figaro for 
its vivid, realistic characters, Unlike many opera com- 
posers of the time, Mozart relied far more on ensem- 
bles than on arias to develop his characters. The opera 
opens with a humorous overture. It is one of the most 
popular overtures ever composed. 

Pagliacci (The Players), a tragic opera in a prologue 
and two acts by Ruggiero Leoncavallo. Libretto in Italian 


by the composer. First performed in Milan, Italy, in 1892. 


A short verismo opera, Pagliacci deals with life 
among members of a travelling company of actors in 
Italy in the 1860's. The story concerns the jealousy of 
Canio, the leader of the players. The opera opens with a 
prologue sung by Tonio, who plays a clown. The pro- 
logue announces the theme of the drama. 

Early in Act I, Canio learns that Nedda, his wife, is un- 
faithful. He discovers she is having a love affair, but he 
does not know the identity of the man. Canio sings one 
of the great tenor arias in all opera, “Vesti la giubba,” 
which expresses his tragic fate of playing a clown while 
his heart is breaking. During a performance of a play, 
Canio learns that his wife's lover is Silvio, a peasant who 
lives in the village where the actors are performing. 
Canio then stabs Nedda and Silvio as the opera ends. 

Porgy and Bess, a folk opera in three acts by George 
Gershwin. Libretto in English by Gershwin‘s brother Ira 
and DuBose Heyward, based on Heyward's novel Porgy. 
First performed in Boston in 1935. 

Gershwin's Porgy and Bess is one of the few Ameri- 
can operas that has achieved worldwide fame. The 


opera portrays life among black people in Charleston, 
South Carolina, in the 1920s. It specifically deals with 
the love of the crippled Porgy for the beautiful Bess. The 
story is colourful and highly dramatic, and it has consid- 
erable humour. In his score, Gershwin captured the fla- 
vour of the songs sung by black people of the South- 
eastern United States. 

The opera consists largely of individua! songs and 
choral scenes, connected by spoken dialogue and some 
recitative. Some of the songs, including “Summertime,” 
“| Got Plenty o' Nuttin’, and “It Ain't Necessarily So,” have 
become popular hits. 

Rigoletto, a tragic opera in three acts by Giuseppe 
Verdi. Libretto in Italian by Francesco Maria Piave, 
based on the French play Le Roi'samuse (The King is 
Amused) by Victor Hugo. First performed in Venice, 
Italy, in 1851. 

The opera tells a story of treachery and revenge in the 
court of an Italian nobleman, the Duke of Mantua, in the 
1500s. The chief characters include the duke; Rigoletto, 
a hunchback who is the duke’s jester; and Gilda, Rigolet- 
to's daughter. Through intrigue and deceit, Rigoletto’s 
beloved daughter is murdered. 

For Rigoletto, Verdi composed some of his most glo- 
rious melodies. In Act |, Gilda sings the beautiful aria 
“Caro nome,” in which she expresses her love for the 
duke, who is disguised as a student. In Act III, the duke 
sings one of the most popular arias in the repertoire, ‘La 
donna é mobile.” The aria is a humorous comment on 
how changeable women are in their affections. The 
emotional and melodic quartet “Bella figlia dell’ amore” 
is sung later in Act III. 

Ring of the Nibelung, The (Der Ring des Nibelung- 
en), a cycle of four operas by Richard Wagner. Libretto 
in German by the composer. The three main parts are 
Die Walküre (The Valkyrie, 1870); Siegfried (1876); and 


Der Rosenkavalier by Rich- 
ard Strauss portrays life 
among the aristocracy In Vi- 
enna during the 1700s. Part of 
the story concerns a romance 
between Octavian, a young 
nobleman, and Sophie, a > 
wealthy young girl. They mee! 
and fall in love in this scene in 
Act Il. Octavian, centre, brings 
Sophie, /eft, a silver rose sent 
by Baron Ochs. The baron, a 
coarse, middle-aged noble- 
man, plans to marry Sophie. 


Die Gotterdammerung (The Twilight of the Gods, 1876). 
Wagner called the fourth work, Das Rheingold (The 
Rhine Gold, 1869), the prologue to the other three. How- 
ever, itis a complete opera. All four works were first 
performed as a cycle at the opening of the Festival Play- 
house in Bayreuth, Germany, in 1876. 

The four operas have a continuous plot based on an- 
cient German and Icelandic legends. The Rhine-Maidens 
guard a treasure of gold on the bottom of the Rhine 
River, Alberich, one of a group of dwarfs called Nibe- 
lungs, steals the Rhine gold and makes a ring from it. 
The ring gives magic powers to whoever possesses it. 
After the ring is stolen from Alberich, he puts a curse on 
it The ring changes owners several times during the 
four operas. 

Many gods and goddesses take part in the action, in- 
cluding Wotan, their chief; and Fricka, his wife. Other 
important characters include Briinnhilde, one of several 
female warriors called Valkyries; Siegmund, a mortal 
son of Wotan; Siegfried, Siegmund's son; and Sieglinde, 
Siegmund's sister. The Ring cycle deals with the decline 
and downfall of the gods, brought about by their greed 
and lust for power as represented by the ring. 

Rosenkavalier, Der (The Bearer of the Rose), a partly 
comic, partly serious opera in three acts by Richard 
Strauss. Libretto in German by Hugo von Hofmannsthal. 
First performed in Dresden, Germany, in 1911. 

Unlike most opera texts, Hofmannsthal's libretto for 
Der Rosenkavalier is an outstanding work of literature. It 
glamorously portrays life among the aristocracy in Vi- 
enna in the 1700's. In most productions, the sets for the 
first two acts are spectacular, representing luxurious Vi- 
ennese palaces. The work also calls for magnificent cos- 
tumes. 

The opera describes the love affairs of four chief 
characters: Princess von Werdenberg, called the Mars- 
challin; Octavian, a young nobleman; Sophie, a beautiful 
girl; and Baron Ochs, a coarse and comic country noble- 
man. Strauss wrote the role of Octavian to be played by 
afemale, and a mezzo-soprano sings the part. 

Strauss composed many brilliant ensemble scenes for 
Der Rosenkavalier. One of the most impressive takes 
place in Act I when the Marschallin receives many visi- 
tors, The composer emphasized the light-hearted Vien- 
nese quality of the opera in a number of lilting waltzes. 
These waltzes are sometimes performed separately in 
concerts, 
ui Salome, a tragic opera in one act by Richard Strauss. 
io in German by Hedwig Lachmann; a translation 
oe play in French, Salomé, by the Irish-born author 
ce Wilde. First performed in Dresden, Germany, in 


iie based his play on the story of Salome in the 
Ree amen but he invented many details that 
tie ed audiences of his time. In Wilde's play, Salome, 
Real girl, is attracted to the religious prophet 
ady, anaan (John the Baptist). After Jochanaan rejects her 
ae she decides to take revenge. Salome's stepfa- 
tum, ing Herod, asks her to dance for him and, in re- 
TS promises her anything she wishes. Salome per- 
asks s the famous “Dance of the Seven Veils” and then 
Herod for Jochanaan’s head on a silver dish. Herod, 
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Salome by Richard Strauss is a passionate and violent opera 
that takes place in Palestine at the time of Christ. In the one-act 
opera's best-known scene, above, Salome performs the “Dance 
of the Seven Veils” before King Herod and his court. 


though horrified, keeps his promise and has Jochanaan 
beheaded. Salome kisses the head of the prophet, an act 
that audiences of the early 1900's considered especially 
objectionable. 

Strauss's score captures perfectly the mood of 
Wilde's gruesome story. The music is often violent and 
harsh. At other times, it is vigorous and passionate. The 
orchestral music especially helps create the rich Orien- 
tal atmosphere of the opera. The role of Salome is one 
of the most difficult in the repertoire. The performer 
must not only sing extremely complicated music, but 
she must also act and dance well. In addition, she 
should look young and beautiful. 

Tosca, a tragic opera in three acts by Giacomo Puc- 
cini. Libretto in Italian by Giuseppe Giacosa and Luigi Il- 
lica, based on the French play La Tosca by Victorien Sar- 
dou. First performed in Rome in 1900. 

The story of Tosca takes place in Rome in 1800, when 
the city is torn by political intrigue. The chief characters 
are Floria Tosca, a famous singer; Mario, a painter and 
Tosca's lover; and Baron Scarpia, the villainous chief of 
police. In the story, Cesare Angelotti, an escaped politi- 
cal prisoner, has fled from Scarpia. Both Tosca and 
Mario know Angelotti's hiding place. Much of the action 
concerns Scarpia's attempts to force Tosca and Mario to 
reveal where Angelotti is hiding. Scarpia also wants to 
make Tosca his mistress. Tosca kills Scarpia and then 
commits suicide after she watches a firing squad exe- 
cute Mario. 

Puccini's music powerfully expresses the passion and 
violence of the plot. The work also has several beautiful 
melodies, including Tosca’s “Vissi d’ arte” in Act II and 
Mario's "E lucevan le stelle” in Act Ill. 

Traviata, La (The Wayward One), a tragic opera in 
three acts by Giuseppe Verdi. Libretto in Italian by 
Francesco Maria Piave, based on the French play The 
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Lady of the Camellias by Alexandre Dumas the Younger. 
First performed in Venice, Italy, in 1853. 

Although La Traviata failed dismally at its premiére, it 
has become one of the most frequently performed 
works in the repertoire. Verdi set the action in and near 
Paris in the mid-1800's. The opera shocked many people 
during the mid-1800's because Violetta, its heroine, 
leads an immoral life. 

Unlike many earlier operas, La Traviata has realistic 
characters with complicated emotions. Their thoughts 
and feelings seem especially convincing because of 
Verdi's theatrically effective music. For example, in Act I, 
Violetta tries to decide whether to fall in love with Al- 
fredo, who loves her. The music clearly reflects her in- 
decision. In Act III, she sings one of the opera's most 
haunting arias, “Addio del passato,” in which she bids 
farewell to the happy days of the past. 

Trovatore, Il (The Troubadour), a tragic Opera in four 
acts by Giuseppe Verdi. Libretto in Italian by Salvatore 
Cammarano, based on the Spanish play £/ Trovador by 
Antonio Garcia Gutiérrez. First performed in Rome in 
1853. 

Like most of Verdi's operas, // Trovatore tells a 
gloomy and violent story filled with passion. The action 
takes place in Spain in the 1400s. The principal charac- 
ters include Manrico, a troubadour (poet-singer); Leo- 
nora, a noblewoman; Azucena, a Gypsy; and the Count 
di Luna. Manrico and Leonora are lovers, but the count 
also loves Leonora. In addition, di Luna and Manrico are 
brothers, though only Azucena knows it. Azucena seeks 
revenge against the count because his father had her 
mother burned at the stake. By the opera's end, Leonora 
has committed suicide and the count has executed Man- 
rico. After Manrico’s death, Azucena tells the count he 
has killed his brother, and she thus has her revenge. 

Despite a frequently confusing plot, // Trovatore is 


La Traviata by Giuseppe 
Verdi describes a doomed 
love affair between Alfredo 
Germont, a young French- 
man, and Violetta Valery, his 
mistress. In this scene from 
Act I, the couple meet for the 
first time at a party given by 
Violetta at her home in Paris. 


brilliantly effective theatre. The opera also has some of 
Verdi's most memorable music. In Act II, a band of Gyp- 
sies in their mountain camp sings what is perhaps the 
most familiar choral number in all opera, the stirring 
“Anvil Chorus.” 

Wozzeck, a tragic opera in three acts by Alban Berg. 
Libretto in German by the composer, based on the Ger- 
man play Woyzeck by Georg Biichner. First performed 
in Berlin in 1925. 

Wozzeck is a private in the Austrian army about 1830. 
His superiors abuse and ridicule him. Even worse, 
Marie, the woman he loves, deceives him with another 
man. Driven almost insane by jealousy, Wozzeck stabs 
and kills Marie. Later, he throws the knife into a pond. 
Finally, he drowns while searching for the knife. 

Much of the text for Wozzeck is set in an intensely 
emotional vocal style midway between spoken dialogue 
and singing. This style is known by the German term 
Sprechstimme (speaking voice). Most of the music is 
atonal—that is, it does not fall into the traditional keys. 

Although Wozzeck is difficult to sing and play, it has 
been performed in many countries. Some people con- 
sider the music jarring and too hard to understand. But 
others feel that it effectively expresses a great variety 0 
emotions. 
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Operation. See Surgery. 

Operetta is a type of musical theatre that was popular 
from the mid-1800s to the 1920's. Operetta developed 
from French comic opera. However, unlike opera, oper- 
etta contains spoken dialogue instead of sung dialogue 
and songs instead of arias. An operetta overture is often 
a medley of songs from the show rather than a separate 
composition, as in opera. 

Operettas are intended to entertain and amuse, not to 
arouse strong emotions or explore important issues. 
The plots of most operettas are romantic or satiric. They 
often involve confusion over mistaken identities and 
have happy endings, frequently with a moral. The music 
emphasizes straightforward melodies with strong 
rhythms. Other typical operetta elements include 
dances, often based on the waltz, and choruses. 

Several national schools flourished during the period 
of operetta’s greatest popularity. The form developed in 
France and its first masterpieces were written by 
Jacques Offenbach, a German-born French composer. 
His major operettas include Orpheus in the Underworld 
(1858), La Belle Héléne (1864), and La Périchole (1868). 

In 1860, the Austrian composer Franz von Suppé 
wrote Das Pensionat, which became the model for Vien- 
nese operetta. However, the master of the Viennese 
school was Johann Strauss, Jr. Strauss turned the waltz 
into the rhythmical backbone of operetta music. His op- 
eretta Die Fledermaus (1874) is the greatest example of 
the Viennese school. Romantic Viennese operetta domi- 
nated the form in the early 1900's with the popularity of 
such works as The Merry Widow (1905) by composer 
Franz Lehar. 

English operetta is most closely associated with the 
team of Sir William Gilbert and Sir Arthur Sullivan. Gil- 
bert and Sullivan wrote satirical works that became pop- 
ular throughout the English-speaking world, notably 
H.M.S. Pinafore (1878) and The Mikado (1885). 


Related articles in World Book include: 


Friml, Rudolf Offenbach, Jacques Sullivan, Sir 
Gilbert and Sullivan Romberg, Sigmund Arthur S. 
Herbert, Victor Strauss (family) Suppé, Franz von 


Lehar, Franz 
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Ophthalmia is a name for severe diseases affecting 
the eye membranes. These diseases may be caused by 
infections, poisons, or injuries. For example, ophthalmia 
neonatorum is an infection of the eyes of newborn ba- 
bies; usually caused by the germ that causes gonor- 
rhoea. Sympathetic ophthalmia, a rare condition, 
spreads to both eyes after an injury to one eye and can 
lead to blindness. See also Blindness (Diseases). 
Ophthalmology is the field of medicine involving the 
diagnosis and treatment of eye diseases. An ophthalmol- 
ogist, sometimes called an oculist, must have a medical 
degree and three to five years of specialized training in 
a hospital. 

Ophthalmologists limit their medical practice to the 
eye. They examine the eye with special equipment and 
determine the degree of refraction in the lens of the eye. 
Refraction is a measurement of the eye's ability to see. If 
the examination shows that the patient needs glasses, 
the ophthalmologist gives the patient a prescription for 
them. Glasses are made by an optician. An ophthalmolo- 
gist who discovers that an eye condition requires cor- 
rective surgery is qualified to perform the necessary op- 
eration. 

By studying the retina, an ophthalmologist may dis- 
cover signs of a disease of some other part of the body. 
For example, such diseases as diabetes, hypertension, 
and certain forms of anaemia may involve changes in 
the appearance of the retina. 

See also Surgery (Surgical specialties). 
Ophthalmoscope is an optical instrument for exam- 
ining the interior of the eye. Ophthalmologists and opti- 
cians can diagnose many eye conditions by using the 
ophthalmoscope to examine abnormalities in the eye. 

There are two types of ophthalmoscopes, the direct 
ophthalmoscope and the indirect ophthalmoscope. The 
direct ophthalmoscope contains a light, a prism and a 
mirror, and lenses. These parts are mounted in the head 
of the instrument, which is attached to a handle contain- 
ing a battery. The prism and mirror project the light on 
the back of the eye. The lenses enable the examiner to 
focus the light to provide a clear, magnified view of the 
eye's interior. The indirect ophthalmoscope consists of a 
light worn on the examiner's head and a lens held in 
front of the patient's eye. This instrument enables the ex- 
aminer to see a larger area than the direct ophthalmo- 
scope does, but with lower magnification. 

The ophthalmoscope was invented by a German 
physicist, Hermann von Helmholtz, in 1851 (see Helm- 
holtz, Hermann L.). Helmholtz’ instrument consisted of a 
sandwich of three thin plates of glass mounted at a 
45-degree angle on a handle. A light was placed to the 
side of the eye under examination. Some light passed 
through the glass plates, but some was reflected into 
the eye. The lighted inside of the eye was observed 
through the glass. 

Opiate is any drug made from or containing opium. 
Opium is a dried milky substance obtained from unrip- 
ened seedcases of the opium poppy plant. Morphine 
and codeine are opiates used for their healing proper- 
ties. These drugs are analgesics (painkillers). Doctors 
prescribe them mainly for people with severe pain. Opi- 
ates also are used to help control coughing and severe 
diarrhoea. 

Continued use of opiates can reduce their healing ef- 


An ophthalmoscope is used to examine the interior of the eye. 
The examiner peers through a tiny hole in the ophthalmoscope 
while focusing light into the patient's eye. 


fects and can also lead to addiction, Therefore, opiates 
and synthetic drugs that have the same chemical struc- 
ture as opiates have been made controlled substances 
by law. This means they can be obtained lawfully only by 
getting a prescription from a doctor or, in some cases, 
by signing a register at a pharmacy. Heroin is a highly 
addictive opiate. The sale and use of heroin is illegal 
throughout the world. 

Opie, John (1761-1807), was an English painter of por- 
traits and historical scenes. He is known for such paint- 
ings as Juliet in the Garden and also for his writings on 
art and his lectures. Opie was born near St. Agnes, in 
Cornwall. His early portraits interested Dr. Wolcot of 
Truro (Peter Pindar, the satirist and poet), who took the 
artist to London in 1780. Opie first exhibited at the Royal 
Academy in 1782 and was elected a Royal Academician 
in 1788. 

Opinion poll. See Public opinion poll. 

Opium is a drug that serves as the source of several 
medicines, including codeine and morphine. Heroin Is 
also made from opium. Opium and most opiates (drugs 
made from or containing opium) can cause addiction. 
Many nations restrict their manufacture, distribution, 
and use. 

Opium is made from the juice of the opium poppy: 
Processors near poppy farms make dried poppy juice: 
called raw opium, into a brownish powder known as His 
fined opium. They also extract a yellowish powder 
called morphine base from the opium. Drug manufac- 
turers use refined opium and morphine base to make 
codeine, morphine, and other medicines. 


The opium poppy is a plant used to produce opium, a drug 
that is the source of heroin and several medicines. 


Medical uses. Opium ranked as the most effective 
pain-relieving drug until the development of morphine 
inthe early 1800's. Opium was also used to stop cough- 
ing and diarrhoea, to ease worry, and to cause drowsi- 
ness. Opiates serve many of the same purposes today. 
Doctors prescribe morphine to relieve severe pain. Co- 
deine, probably the most widely used opiate, stops 
coughing. The opiate paregoric controls diarrhoea. 

Opium addiction. The misuse of opium or of drugs 
made from it can lead to addiction. Opium, when first 
used, can give users a feeling of extreme calm and well- 
being. Their troubles may seem unimportant, and they 
temporarily live in an unreal world of isolated content- 


ment. People smoke, sniff, or eat opium for these effects. 


But an addict may have vivid dreams and daydreams 
that may be extremely unpleasant. Opium addicts tend 
to neglect their health and their families. 
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Addicts who want to stop taking opiates can obtain 
medical treatment and counselling. Some experimental 
programmes use a drug called methadone to help pa- 
tients overcome addiction to opiates. 

History. The use of opium began at least 6,000 years 
ago in the Middle East. Greek and Roman physicians 
prescribed the drug before the time of Christ. Arabian 
traders took opium to China and India, probably starting 
in the A.D. 600s. At first, the Chinese used the drug 
chiefly as a medicine. European traders introduced 
opium smoking into China in the early 1600's. The Chi- 
nese government outlawed opium in 1729, but traders 
continued to exchange it for silk, porcelain, and other 
Chinese products. In the late 1700's, opium addiction be- 
came widespread among the Chinese. The opium trade 
helped cause the so-called Opium War (1839-1842), in 
which England defeated China (see China [Clash with 
the Western powers). 

During the 1800s, people in Europe and the United 
States could buy laudanum, morphine, and other opi- 
ates legally and without a prescription. By 1900, many 
people had become addicted to opiates. Addiction to 
opiates, particularly heroin, began to increase in the late 
1940's and has continued to rise ever since. Today, a 
number of nations and international organizations co- 
operate in fighting the illegal manufacture and sale of 
opium and opiates. 

Related articles in World Book include: 
Codeine Heroin 
Drug abuse Morphine 
Opium War. See China (Clash with Western powers). 
Oporto. See Porto. 

Opossum is any member of a family of furry mammals 
that live in the Western Hemisphere. The female opos- 
sum carries its young in a pouch on its abdomen. Opos- 
sums, kangaroos, and other mammals that give birth to 
extremely undeveloped young are called marsupials. 
Opossums are the only marsupials that are native to 
North America. They live from Ontario in Canada south- 
ward into South America. 


Poppy 


Anewborn opossum is about 
the same size as a kidney bean. 


A mother Opossum carries its young on its back. Baby opossums stay in their mother's pouch for 
Out two months after birth. They remain near her for several more weeks. 
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There are many species of opossums, most of which 
live in Central and South America. Small, tree-dwelling 
murine opossums resemble mice. Woolly opossums 
have thick, soft fur. Another kind of opossum, the yapok, 
is the only marsupial that is adapted for living in water. 
Its webbed feet help make it a good swimmer. 

The common opossum grows about as big as a house 
cat. It has rough greyish-white hair, a long snout, dark 
eyes, and big hairless ears. This opossum has along tail 
that does not have much hair on it. The animal can hang 
upside down by wrapping its tail around a tree branch. 
It uses its sharp claws for climbing This opossum has 50 
sharp teeth. Opossum tracks are easy to recognize be- 
cause the animal has long, widely separated toes. 

Opossums are born in groups of from 5 to 20. At 
birth, an opossum is only about as big as a kidney bean. 
The female opossum carries its tiny babies in a pouch 
on the outer skin of its abdomen for about two months 
after birth. After leaving the pouch, the young stay near 
the mother for several more weeks. When they can take 
care of themselves, the young go off on their own. 

Opossums hunt at night. They eat almost any kind of 
animal or vegetable food. When in danger, opossums 
lie motionless and appear to be dead. 

Scientific classification. Opossums make up the opossum 
family, Didelphidae. The common opossum is Didelphis mar- 
supialis, 

See also Animal (picture: Animals of the temperate 
forests); Mammal (picture: Marsupials); Marsupial. 
Oppenheimer is the family name of two business 
leaders who played an important part in the develop- 
ment of mining in South Africa in the 1900's. 

Sir Ernest Oppenheimer (1880-1957) was born in 
Friedburg, Germany. He was sent to Kimberley in 1902 
by a London firm of diamond dealers. During World 
War I (1914-1918), he moved to Johannesburg and devel- 
oped mines on the East Rand. This was the beginning of 
the Anglo-American Corporation. After the war, he ac- 
quired German diamond mining interests in South West 
Africa. His diamond interests helped him become chair- 
man of De Beers Consolidated Mines in 1929. 

Harry Frederick Oppenheimer (1908- _), son of 
Sir Ernest, was born in Kimberley. He became chairman 
of De Beers and Anglo-American after the death of his 

father. 

Oppenheimer, J. Robert (1904-1967), an American 
physicist, became known as the father of the atomic 
bomb. From 1943 to 1945, he directed the laboratory at 
Los Alamos, New Mexico, where the design and build- 
ing of the first atomic 
bomb took place. 

From 1947 to 1952, Op- 
penheimer headed the ad- 
visory committee of the 
newly formed United 
States Atomic Energy Com- 
mission (AEC), He also ad- 
vised the U.S. Department 
of Defense and helped 
write the first United States 
proposal for international 
control of nuclear energy. 

In 1953, Oppenheimer's 
loyalty to the United States 


J. Robert Oppenheimer’s work was crucial to the develop- 
ment of the atomic bomb, which was first used against Japan. 


was questioned. The charges of disloyalty gave rise to 
probably the most famous American security hearing of 
the 1950's. Oppenheimer's opposition to the develop- 
ment of the hydrogen bomb, together with his past as- 
sociations with Communists, led to an investigation in 
1954 by an AEC security panel. The panel cleared Op- 
penheimer of all charges of disloyalty, but it denied him 
further access to secret information. In 1963, the AEC 
gave Oppenheimer its highest honour, the Enrico Fermi 
Award, for his contributions to theoretical physics. 
Many people viewed this as an effort by the U.S. govern- 
ment to correct a tragic mistake. 

Oppenheimer was born in New York City. He gradu- 
ated from Harvard University in 1925 after three years of 
study. In 1927, Oppenheimer received a doctor's degree 
from the University of Göttingen in Germany. From 1929 
to 1947, Oppenheimer was on the faculty of the Univer- 
sity of California at Berkeley, where he established a 
leading centre for research in theoretical physics. Dur- 
ing that time, he also taught for part of each year at the 
California Institute of Technology. Oppenheimer served 
as director of the Institute for Advanced Study in Prince- 
ton, New Jersey, from 1947 to 1966. y 
Opperman, Sir Hubert (1904-  ), was Australia's 
champion road cyclist from 1924 to 1929. He captained 
the Australian teams that competed in the Tour de 
France in 1928 and 1931. In these month-long races, he 
repeatedly outlasted European riders. He won important 
road races in Europe, including the Bol d'Or in France in 
1928 and the Paris-Brest-Paris road race in 1931. He cre- 
ated world records for time (24 hours) and distance 
(1,609 kilometres). He became a member of the Austra- 
lian Parliament in 1949, and was minister for immigra- 
tion from 1963 to 1966. Opperman was born in Roches- 
ter, Victoria, $ 
Opposition is a term that describes the relative post- 
tion of two celestial bodies when the earth comes clos: 
est to being directly between them. At full moon, for €x 
ample, the moon is in opposition to the sun. The term A 
most commonly used to describe positions with respe 


to the sun. When a superior planet—that is, one whose 
distance from the sun is greater than the earth’s—is on 
the opposite side of the earth from the sun, that planet 
is said to be in opposition. For example, the planet Mars 
isin opposition when the earth is between Mars and the 
sun. 

Optic nerve. See Eye (The retina; diagram). 

Optical disc is a flat, round platter on which sounds, 
pictures, or text are recorded. The discs are called opti- 
cal because light is used to record and play back the in- 
formation on them. Optical discs measure from 8 centi- 
meters to 36 centimetres in diameter. 

Optical discs are made of plastic with a thin coating 
of metal or other reflective material. A covering of clear 
plastic protects the disc from scratches and other dam- 
age. During recording, a device called a /aser aims a 
concentrated beam of light at the disc (see Laser). The 
laser beam produces microscopic pits or marks on the 
disc that represent coded information. Most optical 
discs store information in a digital (numerical) code. 
During playback, a less powerful laser reads the code as 
the disc rapidly spins in a special disc player. The coded 
information is then changed back into sounds, images, 
or computer data. 

Optical discs called videodiscs and compact discs 
(CD's) carry only prerecorded material. Videodiscs store 
programmes in an analog or nondigital form for repro- 
duction on a television set. Most compact discs store 
sound of high quality for reproduction on a high-fidelity 
system. Some CD's hold pictures or text. The CD-V (Com- 
pact Disc Video) stores sound and pictures for playback 
on a high-fidelity system and a television set. The CD- 
ROM (Compact Disc Read-Only Memory) stores infor- 
mation for computers. Publishers use CD-ROM's to dis- 
tribute electronic databases. Optical discs that carry pre- 
recorded material cannot be erased or recorded over 
but research is being done to provide this facility. 

Some kinds of optical discs enable users to record 
material themselves. The WORM (Write Once Read 
Many times) disc can be used only once to record and 
cannot be erased. Many companies and government de- 
partments store important documents on WORM's. 
Erasable discs can be used over and over again for re- 
cording. 

Optical discs may gradually replace magnetic tapes 
and magnetic discs for storing computer data. Optical 
discs can hold far more information than magnetic discs 
can. Optical discs can also withstand harder wear. As on 
magnetic discs, information can be found easily and 
quickly, usually in less than a second. 

See also Compact disc; Videodisc. 

Optical fibre. See Fibre optics. 

Optical illusion. As we look down a long, straight 

‘oad, we see that it seems to grow narrower in the dis- 

pe Trees and telegraph poles along the road appear 
grow smaller as they stretch away toward the horizon. 

e know that a white house looks larger than the same 
ae Painted a dark colour, and that a person wearing 
cay with up-and-down stripes looks thinner than he 
ai dif the stripes went crosswise. We call appear- 

ces of this kind øptical illusions because we know 
TA experience that in such cases things are not the 

y they appear to be. 

Optical illusions of the kind described above are 
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called “normal' illusions, because every person with 
normal eyesight experiences them. But an optical illu- 
sion does not occur every time we are deceived by what 
we see. Often we make mistakes in interpreting the im- 
pressions our eye receives. For example, many persons 
will read the sentence “he walked though the busy 
street,” and never notice that the third word has no “r” in 
it. They expect to see “through” and therefore they do 
see “through.” Such mistaken impressions are not opti- 
cal illusions. 

See also Colour (Surprising colour-vision effects); 
Perception (Factors affecting perception; illustration: 
Perceptual effects); Mirage. 

Optical maser. See Laser (History). 

Optics is the branch of physics and engineering that is 
concerned with the properties of light. It describes how 
light is produced, how it is transmitted, and how it can 
be detected, measured, and used. Optics includes the 
study of visible light and of infrared and ultraviolet rays, 
both of which are invisible. 

Many instruments, including binoculars, cameras, 
magnifiers, microscopes, projectors, and telescopes, 
operate according to the principles of optics. All these 


Some common optical illusions 


A c 


Lines A-B and B-C in the above figure are equal in length. 
However, line B-C appears to be longer because of the 
angles of the other lines in the figure. 


These blocks are all the same size, but the ones drawn to 
appear farther from the viewer seem larger. This illusion 
occurs because the blocks are not drawn in perspective. 


This staircase has stairs that run up from right to left. But 


the figure can also be seen as an upside-down staircase, 
with the stairs running “up” from left to right. 
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instruments have optical devices, such as lenses and 
mirrors, which transmit and control light. Light is de- 
tected and measured with instruments called light me- 
ters (see Light meteri. 

Scientists have used the principles of optics to in- 
crease the number of ways to use light. For example, 
they can transmit light along a twisted or curved path by 
sending the light through a filament called an optical 
fibre. Scientists use a device called a Aser as an impor 
tant and powerful light source (see Laser), Communica 
tions networks now use computers and optical fibres to 
transmit large numbers of electronic signals. 

There are three major branches of optics. Physical op 
tics deals with the nature and behaviour of light as a 
wave, Geometrical optics is concerned with optical in- 
struments and what happens when light strikes them. 
Quantum optics studies the nature of light as individual 
particles, known as photons 

Basic principles of optics describe what light is and 
how it behaves, To study visible light, scientists use a 
prism (wedge of glass) that produces a band of colours 
called the visible spectrum, Scientists analyse this and 
other spectra with an instrument called a spectroscope. 
See Light (The visible spectrum); Spectrometer, 

Several reactions may occur when light strikes the 
surface of an object. Diffraction, interference, reflection, 
and refraction are basic principles that describe what 
may happen. Other principles include the chemical ef 
fects of light, dispersion, the photoelectric effect, and 
polarization. See Light (How light behaves). 

History. The development of optics began chiefly 
during the 1600s. The Italian scientist Galileo built tele- 
scopes to observe the planets and the stars. Sir Isaac 
Newton, an English scientist, experimented with lenses 
and used a prism to break sunlight into its colours (see 
Newton, Sir isaac (Light and colour!, In Holland, the 
physicist Christiaan Huygens studied polarization and 
proposed a wave theory of light 

During the early 1800s, two physicists, Thomas 
Young of England and Augustin Fresnel of France, did 
much to confirm Huygens theory. Young formulated the 
principle of the interference of light. Fresnel then devel 
oped a mathematical formula that supported this princi 


A scientist experiments with 
pencil thin beams of an opty 
cal laser. A laser bear can 
travel long distances with 
only sight spreading unlike a 
beam of ordinary light Opt 
cal lasers have found applica 
tons in automatic reading 
machines, range finders, dec 
Orative lighting, security im 
ages. and a vast range of 
other devices 


ple. Most scientists accepted the work of Young and 
Fresnel as proof of Huygens’ theory. 

During the mid-1800s, accurate measurements of the 
speed of light were made by the French scientists Ar 
mand H. L Fizeau and Jean B. L. Foucault, At about the 
same time, two German scientists, Robert Bunsen and 
Gustav Kirchhoff, showed that atoms of chemical ele 
ments produced specific lines in the spectrum, In 1864, 
the British physicist James C. Maxwell introduced the 
electromagnetic theory of light. 

Scientists made several important discoveries in op 
tics during the late 1800's and the 1900s, Such scientists 
as Albert A. Michelson of the United States, Frits Zer 
nike of the Netherlands, and Dennis Gabor of England 
received the Nobel Prize for physics for work in optics. 

See also Light and its list of Re/ated articles. 
Optometry is a profession devoted to the care of vi 
sion. Optometrists give eye health and vision examina 
tions. They diagnose vision problems that affect a per 
son's ability to see near and distant objects clearly and 
to judge distance, They also test the ability of the eyes to 
work together and to change focus easily. Optometrists 
prescribe glasses and contact lenses to correct faulty vi 
sion. They also may recommend vision therapy pro 
grammes to help a person overcome certain vision 
problems. if an optometrist diagnoses symptoms that in 
dicate disease in the eye or any other part of the body, 
the person is referred to a doctor 
Oracle, in the ancient Greek world, was a shrine where 
people consulted special priests or priestesses. These 
priests and priestesses were believed to have the power 
to reveal the will of the gods and to foretell the future 
The word oracle also refers to the priest or priestess 
and to the message or prophecy. 

The most important oracle was in Delphi in central 
Greece. It was dedicated to the god Apollo. The priest 
ess of Delphi, called the Pythia, sat on a large, three 
legged stand. She often went into a trance and talked 
hysterically, The Greeks believed that Apollo spoke 
through the Pythia during these trances. In most cases 
the meaning of the Pythia’s oracles was unclear, and 
priests at the shrine interpreted them for the public 

Most oracles were dedicated to Apollo, Some were 


dedicated to Zeus or other gods. One famous oracle of 
Zeus was in a grove of oak trees in Dodona in north- 
western Greece. The people believed that Zeus spoke 
through the rustling of the oak leaves. The priests at Do- 
dona interpreted these rustlings, Other important ora- 
des were in Italy, Libya, and Syria. 

See also Delphi. 

Oral contraceptive. See Birth control. 
Oran (pop. 663,504) is a Mediterranean Sea port in Al- 
It lies about 360 kilometres west of Algiers (see 
Imap)). Oran trades with cities of inland Africa 
and ports of southern Europe. It was built by the Moors, 
and some of the old Moorish buildings are still stand- 
ing. The city was captured by the Spaniards in 1509, by 
the Turks in 1708, and again by the Spaniards in 1732. 
Spain abandoned Oran after it was destroyed in 1791 by 
an earthquake. In 1831, the French rebuilt Oran. Ameri- 
can forces were stationed there in World War Il. 
Orange. See Colour. 
Orange is a popular citrus fruit enjoyed by people 
throughout the world. Oranges are valued for their deli- 
cious juice and high vitamin content. They are an excel- 
lent source of vitamin C and also contain vitamin A and 
several B vitamins, 

About 38 million metric tons of oranges are harvested 
throughout the world each year. Brazil is the leading 
orange-producing nation, followed by the United States 
and Spain. Italy, Israel, India, and Egypt are all large 
Orange-producing countries. 

More than half of the oranges grown around the 
world are processed into fresh, canned, or frozen con- 
centrated juice. About one-quarter of the orange crop is 
sold as fresh fruit. The remaining fruit is used in making 

goods, sweets, marmalade, salads, and soft 
drinks, 

There are several types of oranges, the most popular 
of which is the sweet orange. Oranges vary in shape 
from round to oval, and they range from pink to orange 
to dark red in colour, They grow best in regions with 
warm summers and cool winters in which the tempera- 
lures do not go below freezing, Freezing temperatures 
tan severely damage the tree and the fruit. 


The fruit and the tree 


The orange is a type of berry called a hesperidium. ts 
‘ott, leathery peel pics its fleshy, edible interior. The 
peel consists of a coloured outer layer called the 

and a white, spongy inner layer known as the a/- 
The flavedo contains tiny glands that produce a 
Strong, spicy oil. The interior of the orange consists of 
Oto 15 segments, which surround a spongy core. The 
*egments contain many juice sacs, which hold the juice 
ànd make up the pulp of the orange. The segments of 
tome varieties of oranges also contain seeds. Other va- 
sare seedless, 
orange tree has dark green leaves and beautiful, 
, fragrant flowers. Fruit develops from the ovaries 
flowers. Some varieties of oranges ripen within 8 
Months after the flowers bloom. But others require up 
months, Growers plant different varieties of or- 
in the same area so that mature fruit is available 
9 Most or all of the year. 

Orange trees develop during periods of rapid growth 

growth flushes. During such periods, new stems, 
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leaves, and blossoms appear on the trees and some of 
the flowers develop into fruit. The number of growth 
flushes that occur each year varies according to the cli- 
mate. The climate also determines when the flushes take 
place. For example, in rainy, tropical climates, many 
small flushes occur throughout the year. At such times, 
the trees produce only a few blossoms, and the fruit that 
develops may be small and of poor quality, In subtropi- 
cal regions, growth flushes do not occur during the win- 
ter. Instead, a period of vigorous growth takes place in 
the spring, during which many flowers appear on the 
trees and a large number of fruit develop. Several 
smaller flushes may occur during the summer, but these 
result in only stems and leaves being produced. 


Varieties 


The word orange commonly refers to three types of 
citrus fruit: (1) sweet oranges, (2) sour or Seville oranges, 
and (3) mandarins. 

Sweet oranges. Growers around the world produce 
more sweet oranges than any other type. These oranges 
have a sweet flavour and are round to oval in shape. 
There are three groups of sweet oranges: (1) common 
oranges, (2) navel oranges, and (3) blood oranges. 

Common oranges are the most important type of 
sweet orange, Most oranges sold as fresh fruit are com- 
mon oranges. In addition, almost all orange juice is 
made from common oranges, Juice from the seedless 
Valencia orange, a type of common orange, makes the 
highest quality juice products, The Valencia is the most 
popular variety of orange in the world, 

Navel oranges have a small second fruit growing at 
one end of the main fruit. They are seedless and have a 


Oranges are popular citrus fruit that contain delicious juice and 
large amounts of vitamin C These are grown in warm regions 
throughout the world, 
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harvest oranges in a citrus grove. Oranges that are 


Workers 
to be sold whole must be picked by hand to prevent damage. 


pleasant flavour, but they produce less juice than do 
common oranges. 

Blood oranges have an unusual colour, but in other 
ways are similar to common oranges. The flesh and peel 
of blood oranges range in colour from pink to red. 
Blood oranges are widely grown in Mediterranean 
countries, Few are planted in other areas of the world. 

Sour or Seville oranges generally are not eaten 
fresh because the flesh has a bitter taste, Seville oranges 
are grown mainly in Europe and are widely used in mak- 
ing marmalade, Oils from the peel of Seville oranges 
and ingredients from the leaves and flowers are used in 
manufacturing perfume. 

Mandarins, also called tangerines, are not really or- 
anges, though they are often referred to as such. In- 
stead, mandarins are a separate group of similar fruit 
that includes true mandarins, tangelos, tangors, and 
other orangelike fruit. Mandarins taste sweet and are 
generally eaten fresh. Their peel separates easily from 
their edible interior, See Mandarin; Tangelo; Tanger- 
ine; Tangor, 


Growing oranges 

Planting and caring for orange trees. Most orange 
trees are grown from buds in special nurseries. The 
buds are cut from trees that produce the variety of or- 
anges desired and are then grafted to seedling orange 
trees called rootstocks (see Grafting (Other kinds of 
grafting). Rootstock varieties are selected for their abil- 
ity to adapt to the soil and climate of the area of produc- 
tion and for their resistance to pests and disease. Or- 
ange trees are transplanted in orchards 6 to 12 months 
after grafting, They start to bear fruit 4 or 5 years later 
and may produce oranges for 50 years. 

Pests and diseases. Orange trees may be attacked 
by many pests and diseases. Scale insects, one of the 
most destructive enemies of orange trees, suck the sap 
from the leaves and twigs. Certain wasps kill these in- 
sects, and So growers fight scales by fostering the 
growth of these wasps in the orange groves. Two other 
sucking pests, rust mites and aphids, also damage the 


Ata 


packing house, above, oranges that are to be sold as 
fresh fruit are sorted according to grade and size. They are then 
packed in boxes for shipping to markets. 


leaves of the trees, These pests are killed by spraying 
the trees with pesticides. 

Virus diseases weaken or kill orange trees, The virus 
disease tristeza is especially deadly. Growers fight these 
diseases by planting virus-free trees from nurseries of 
trees that can resist or tolerate the viruses. Such fungal 
diseases as melanose and greasy spot also cause exten- 
sive damage to orange trees, Melanose produces tiny, 
raised dots on the stems, leaves, and fruit. Greasy spot 
causes oily-looking blotches to appear on the leaves. 
Growers control fungal diseases by spraying the trees 
with fungicides. 

Harvesting and processing. As oranges mature, the 
amount of sugar and juice they contain increases and 
their acid content decreases. Oranges differ from most 
other fruit in that they do not mature further after they 
have been harvested. For this reason, growers pick the 
oranges only when the fruit contains the required levels 
of juice, sugar, and acid. 

If oranges are pulled roughly from the trees or har- 
vested mechanically, they may be bruised or damaged, 
especially at the point where the stem joins the fruit. 
These damaged fruit may be easily attacked by fungus 
diseases, For this reason, oranges that are to be ex- 
ported as fresh fruit are picked from the trees by hand. 
These oranges are then washed and dried. Next, they 
are waxed with a coating containing fungicides and pes 
ticides. This coating also reduces the risk of damage 
during shipment. 

Oranges that are to be sold for processing can be 
harvested mechanically. If they are processed within a 


Leading orange-growing countries 


‘Amount of oranges produced in a year 


Brazil e 

14,978,000,000 kilograms. 
United States 
Spain 
Mexico 
China 
Italy ee 

1,416,000,000 kilograms, 
India ee 

1,350,000,000 kilograms, 
Egypt eo 

1,300,000,000 kilograms. 
Pakistan oa 

1,050,000,000 kilograms. 
Israel o 


861,000,000 kilograms, 


Figures are for 1987. Source: Food and Agriculture Organization of the United Nations. 


few days after harvesting, no serious fruit losses are suf- 
fered from bruising or decay. The juice is extracted from 
the fruit by machine and is then pasteurized to kill harm- 
ful bacteria and enzymes. 


History 


Oranges are among the oldest cultivated fruit. People 
have grown oranges for more than 4,000 years. Oranges 


oranges grow well in Florida, U.S.A., but in some years the fruit 
rees may be damaged, above, by frost. 
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probably originated in the part of Asia that now includes 
India, Burma, and southwestern China. By the A.D. 800s, 
Arab traders had introduced oranges into eastern Africa 
and the Middle East. In the 1400s, Portuguese travellers 
carried oranges from India to Europe. The Italian ex- 
plorer Christopher Columbus took orange seeds to 
America in 1493. All major varieties of oranges grown 
today are modern varieties that were developed during 
the 1800s. 

Scientific classification. Oranges are members of the rue 
family, Rutaceae, Sweet oranges belong to the species Citrus 
sinensis, Seville oranges are classified as Citrus aurantium. Man- 
darins are the fruit of several species and their hybrids. Com- 
mon mandarins belong to the species Citrus reticulata. 


Orange (pop. 32,846) is a city in New South Wales, Aus- 
tralia. It stands on the Mitchell Highway, west of Bath- 
urst, about 865 metres above sea level. The district 
around Orange produces pears, cherries, apples, 
plums, and potatoes. Farms in the area raise livestock, 
including sheep, lambs, and beef and dairy cattle. Or- 
ange is the commercial centre for more than 60,000 peo- 
ple. A large manufacturing plant at Orange makes refrig- 
erators, washing machines, air conditioners, and 
cookers. Thousands of visitors go to see field demon- 
strations of farm machinery at the national field days 
held in Orange each November. 

Mount Canobolas rises 1,395 metres about 18 kilome- 
tres from the city. Its name is derived from a two-word 
Aboriginal phrase, Coona Booloo, which means two 
heads or twin shoulders. 

Orange Day. See Northern Ireland (People). 
Orange Free State. See Free State. 

Orange Order. See Northern Ireland (People). 
Orange River is the longest river in South Africa. It 
flows westward across the southern part of the African 
continent. Sand bars and shallow waters make the Or- 
ange River useless for navigation. However, the river 
serves as an important source of hydroelectric power 
and provides much-needed water for irrigation projects, 
In some areas, the gravel of the river contains diamond 
deposits. For location, see South Africa (terrain map). 

The Orange River rises in the mountains of Lesotho 
and flows into South Africa. It winds west and northwest 
for about 2,100 kilometres. It empties into the South At- 
lantic Ocean at Alexander Bay. The upper river forms the 
border between Eastern Cape and Free State, two prov- 
inces of South Africa. It then flows across the plateaus of 
central South Africa to the town of Prieska. From Prieska 
to the Augrabies Falls, the elevation of the river drops 
steadily. The lower course of the river stretches from the 
Augrabies Falls to the western coast, flowing through 
rugged desert country. 

‘Much of the Orange River is narrow, with deep 
gorges. A large sand bar blocks the mouth of the river 
and prevents passage by seagoing ships. The river has 
two major tributaries—the Vaal and Caledon rivers. 

The Orange River was named in honour of the Dutch 
Prince of Orange in the late 1700s. Robert Gordon, a 
Dutch military commander in South Africa, chose the 
name. Africans who lived in the area had called the river 
the Gariep. During the 1860, diamonds were discov- 
ered along the river's course. In 1962, the South African 
government announced a development plan for the Or- 
ange River. Since then, the government has built dams 
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on the river to provide hydroelectric power. It has also 
built canals and tunnels to irrigate nearby land and to 
provide flood control. 

Orangemen are members of the Orange Society, an 
organisation based in Northern Ireland which supports 
Protestant Christianity and civil and religious freedom. 
Its official title is the Loyal Orange Institution, Orange- 
men meet regularly in groups called /odges. They hold 
annual parades on July 12, the anniversary of the Battle 
of the Boyne. On parade, they wear decorations such as 
orange lilies and orange sashes. Most Orangemen live 
in Northern Ireland, but there are lodges in England, the 
Republic of Ireland, Scotland, and several other coun- 
tries. Ulster Protestants formed the Orange Society in 
the late 1700s. They named it after William II! (William of 
Orange), who defeated James II at the Battle of the 
Boyne in 1690, 

Orangutan is a large, rare ape that lives in the rain for- 
ests of Sumatra and Borneo. The name orangutan comes 
from a Malay word meaning man of the woods. The 
orangutan stands 90 to 150 centimetres tall, and has 
coarse reddish-brown hair, Males may weigh from 70 to 
90 kilograms. Some males have an arm spread of about 
2 metres, one of the largest of all the apes. Females are 
about half as large as males. The orangutan’s arms reach 
to its ankles when the animal stands, 

The orangutan spends most of its time in trees, 
though it does come down to the ground occasionally. 
It moves carefully through the forest canopy by climb- 
ing with its arms. It also sometimes uses its arms to 
swing from branch to branch. This type of movement is 
called brachiation. The orangutan builds a nest in the 
trees to sleep in during the night. These nests are from 5 
to 25 metres above the ground. Orangutans eat mainly 
fruits. They also eat leaves and insects. 

Orangutans are silent, peaceful animals. People are 
their main enemy. Orangutans usually live alone, but a 


An orangutan is an ape that spends most of its life in trees. The 
animal uses its long arms to swing from branch to branch. 


young orangutan stays with its mother. Sometimes two 
younger animals travel through the forest together. The 
orangutan is an endangered species, even though laws 
protect the animal throughout its range. 

Scientific classification. The orangutan belongs to the fam- 
ily Pongidae. It is Pongo pygmaeus. 

See also Animal (picture: Animals of the tropical for- 
ests); Ape. 

Oratorio is a dramatic musical composition for sing- 
ers. Most oratorios are based on religious stories. They 
are performed by soloists, a chorus, and an orchestra 
without acting, costumes, or scenery. Soloists portray 
the various characters in the story, but the chorus has 
the featured role. Although there is no acting or scen- 
ery, such theatrical effects as fires and storms can be 
suggested by the singers and the orchestra. Many orato- 
rios have a narrator who introduces the soloists and 
supplies details of the story. 

Most oratorios are presented in concert halls or in 
churches. The term oratorio comes from oratorium, a 
Latin word for a small chapel. Performances of sacred 
hymns were held in an oratory in a church in Rome dur- 
ing the mid-1560s. Oratorios had their origins in these 
performances. George Frideric Handel of Germany 
ranks as the most important composer of oratorios, His 
Messiah (1742) is the most famous oratorio ever written. 
The German composers Johann Sebastian Bach and 
Felix Mendelssohn and the Austrian composer Joseph 
Haydn also wrote important oratorios. 

See also Cantata; Handel, George Frideric; Opera 

(introduction); Passion music. 
Oratory is the art of skilful speaking. It is also called 
rhetoric. An orator is a speaker who tries to influence 
listeners by eloquent speeches. An orator follows the 
rules of oratory. For some of the rules used today, see 
Public speaking; Debate. 

Beginnings. A mass of lawsuits arose when a demot- 
racy was established in Syracuse in Sicily in 466 B.C 
They were brought by former exiles whose property 
had been seized by the tyrants. Many claims were sev- 
eral years old, and documentary evidence was often 
lacking. The claimants needed help in presenting their 
cases. Corax, a Sicilian Greek, was the first to supply this 
help, and is considered the founder of oratory. He es- 
tablished a system of rules for public speaking in the 
460's B.C, with the aid of his pupil Tisias. Corax said that 
a speech usually should have five parts: (1) proem lintro- 
duction); (2) narrative; (3) arguments; (4) subsidiary re- 
marks; and (5) summary. 

Other early teachers of rhetoric include Protagoras, 
who developed the principles of debate; Gorgias, who 
emphasized style; Hippias, who was chiefly interested in 
the use of memory; and Lysias, who “showed how per 
fect elegance could be joined to plainness.” 

The study of speechmaking spread to Athens. During 
the 400 B.C, almost all male Athenian citizens attende! 
the general assembly, where public policies were de- 
bated. They took part in the formulation of policies and 
the administration of justice. In the courts, they acted as 
jurors. The decision in each case rested with the jury, 
because there were no judges. Those who brought the 
charges and those who defended themselves pleaded 
their own cases. This led to a study of speechmaking: 

Classical orators. The first great Greek orator was 


pericles. His speeches were reported by Thucydides in 
his famous History of the Peloponnesian War. Pericles’ 
funeral Oration is his best-known speech. The greatest 
Greek orator was Demosthenes. He is best known for 
his Philippics, speeches in which he attacked Philip II of 
Macedonia as a threat to Greek independence. 

The outstanding Greek writer on rhetoric was Aris- 
totle, He defined rhetoric as “the faculty of discovering 
in every case the available means of persuasion.” Aris- 
totle emphasized three methods of proof: (1) ethical (the 
influence of the speaker's personality); (2) pathetic (the 
influence of the speaker's use of emotional appeal); and 
(3) /ogica/ (the influence of the use of formal principles 
of reasoning in proof). 

Cicero holds first place among the important early 
Roman orators. Authorities believe that the Rhetorica ad 
Herennium was written by Cicero about 86 B.C. It states 
that an orator must divide the preparation of a speech 
into five steps, These steps are: (1) invention (analysis of 
speech situation and audience, investigation and study 
of subject matter, and selection of speech materials); (2) 
disposition (the arrangement of the speech materials 
under what we now call introduction, discussion, and 
conclusion); (3) style (the use and grouping of words to 
express ideas clearly, accurately, vividly, and appropri- 
ately); (4) memory (methods of memorizing material); 
and (5) delivery (the oral presentation). 

Book | of Cicero's De Oratore, written about 55 B.C., 
develops the theme that a great orator must be a person 
of great learning and that the “proper concern of an ora- 
tor, . .is language of power and elegance accommo- 
dated to the feelings and understandings of mankind.” 
Book II emphasizes the importance of invention and dis- 
Position, with particular attention to court oratory. Book 
lll deals with style and delivery. Here, Cicero shows that 
an orator should speak “correctly, perspicuously, ele- 
gantly, and to the purpose.” 

Institutio Oratorio (The Training of an Orator), written 
by Quintilian about A. D. 90, was a complete manual for 
the training of public speakers. Even today, it is one of 
the most comprehensive works on training speakers. 

Later orators. With the coming of Christianity, the 
Preacher replaced the political speaker. Famous early 
Preachers include Paul, John Chrysostom, and Augus- 
me Outstanding speakers for religious reform were 

’vonarola in the late 1400's and Martin Luther and John 
vin during the Reformation in the 1500s. 
A Political oratory again became important in the 1700s. 
luring the French Revolution, Comte de Mirabeau 
Spoke for the common people fighting royal authority. 
i Great Britain has produced many distinguished 
Peakers. They include Edmund Burke, Benjamin Dis- 
reli, William Gladstone, and Winston Churchill. 
Related articles in World Book include: 


Famous orators 


Burke, Edmund Isocrates 


qurchi, Sir Winston King, Martin L, Jr. 
iy, Lysias 
vi edd Mirabeau, Comte de 
Domusthenes Pericles 
a naglas, Frederick Phillips, Wendell 
e William Ewart Pitt (family) 

Iton, Alexander Quintilian 


Enry, Patrick Webster, Daniel 
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Orbit is the path of a natural or artificial object that 
moves under the influence of a central force. In astron- 
omy, the term orbit refers specifically to the path of any 
object whose motion is controlled by the gravitational 
pull of another object. Astronomers call the more mas- 
sive of the two objects the primary, and the less massive 
one the secondary. The moon, for example, is a second- 
ary that revolves around its primary, the earth. The earth, 
in turn, is a secondary that travels around its primary, 
the sun. Spacecraft can become secondaries of the earth 
or another planet, or of the moon or the sun. 

The orbit of a secondary object within the gravita- 
tional pull of a primary object is a closed curve called an 
ellipse. Perfectly circular orbits rarely occur. In an ellipti- 
cal orbit, the primary is not in the centre of the ellipse. 
As a result, the secondary travels closer to the primary 
at certain times than at others. The point in the orbit 
where a secondary of the earth is nearest the earth is 
called the perigee. The farthest point is the apogee. For 
a secondary of the sun, the nearest point in the orbit is 
the perihelion and the farthest point is the aphelion. 

A secondary object may gain enough speed to es- 
cape the gravitational pull of its primary. If it attains such 


The shape of the orbit taken by a secondary object around a 
primary object may be an ellipse, parabola, or hyperbola, as 
‘shown in the diagram above. The shape is determined by the 
speed of the secondary in relation to the speed required to es- 
cape from the primary. 

escape velocity, its orbit becomes an open curve called 
a parabola. \f a secondary moves faster than escape ve- 
locity, its orbit is a flatter open curve called a hyperbola. 
A spacecraft that leaves its orbit around the earth starts 
travelling along a hyperbolic orbit. 

Spacecraft travel to other planets in the solar system, 
using gravity-assist trajectories. The orbit is modified 
each time the spacecraft passes closely by a planet. Dur- 
ing the flyby, the gravitational pull deflects the space- 
craft and directs it to the next planet to be visited. The 
Voyager 2 space probe used a gravity-assist trajectory to 
visit four planets. The spacecraft visited Jupiter in 1979 
and was deflected by its gravitational field toward Sat- 
urn, reached in 1980. Saturn in turn directed the probe 
to Uranus, reached in 1986. Uranus deflected it to Nep- 
tune, reached in 1989. 

See also Moon (How the moon moves); Planet; Space 
travel. 

Orbiting observatory. See Space travel (Scientific 
satellites). 
Orchard. See Fruit; Horticulture. 
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Orchestra is a group of musicians who play together 
on various instruments. Some African and Asian orches- 
tras consist entirely of percussion instruments, such as 
drums, gongs, and xylophones, But in most Western na- 
tions, a musical group is considered an orchestra only if 
it includes violins and other stringed instruments. An or- 
chestra differs from a band, which consists chiefly of 
wind and percussion instruments. 

Some orchestras, called string orchestras, have only 
stringed instruments. On the other hand, dance orches- 


Outdoor orchestral con- 
certs attract thousands of 
music lovers. Such symphony 
orchestras as the U.S, Phila- 
delphia Orchestra, /eft, per- 
form in city parks and at 
music festivals. 


tras resemble bands in most ways but may include a 
small string section. The word orchestra generally refers 
to a symphony orchestra, which consists mainly of 
stringed instruments. Symphony orchestras also have 
woodwind, brass, and percussion instruments, which 
enable them to produce a full range of musical sounds, 
Symphony orchestras play all types of music, but 
most of them specialize in classical works. An orchestra 
may perform alone, or it may accompany one or more 
instrumental or vocal soloists or a chorus. Orchestras 


The conductor uses signals 
and gestures to tell the must- 
cians how to play various 
parts of a composition, These 
photographs show how a 
conductor directs a perform 
ance. On the far upper left, he 
asks the string section to play 
softly so that a quiet passage 
by the brass section can be 
heard. On the far lower left, 
he signals the orchestra to 
play vigorously. On the near 
upper right, he gestures to 
the musicians to play with ex: 
pression. On the near lower 
right, he tells the orchestra to 
end the composition deli- 
cately. 
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Timpani Trumpets Trombones 


French horns 


Bross 
Woodwinds 
Percussion 

Strings 


Percussion 
Basses 


onductor to produce a certain blend of sounds. In this dia- 


Orchestra seating is designed by the c 
d the conductor. The woodwind instruments are arranged in 


gram, the strings form a semicircle aroun 
the centre, with the percussion and brass sections at the rear. 


The orchestra seating 
shown in the photograph on 
the left is similar to the ar- 
rangement in the diagram 
above. In both scenes, the 
strings form a semicircle 
around the conductor, 


Youth orchestras, such as 
the one on the left, give 
young musicians an opportu- 
nity to gain valuable perform- 
ing experience. 
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also accompany ballets and operas and provide back- 
ground music for feature films and television produc- 
tions. 

Some symphony orchestras are made up entirely of 
professional musicians. Most of the world’s major cities 
have a professional symphony orchestra, and some cit- 
ies have several. They include such large, well-known 
orchestras as the Berlin Philharmonic, the Boston Sym- 
phony, the Chicago Symphony, the London Symphony, 
the New York Philharmonic, the Philadelphia Orchestra, 
and the Vienna Philharmonic, Many smaller communi- 
ties, especially in Western countries, also have a sym- 
phony orchestra. These orchestras consist chiefly of am- 
ateur musicians. Many schools in Western countries 
have student orchestras. 


The structure of a symphony orchestra 


Orchestral music is written in the form of a score, 
which shows the notes to be played by each instrument 
or instrumental section. Most scores call for about the 
same kinds of instruments, and so most orchestras have 
a similar structure. A typical orchestra has about 20 
kinds of instruments, but the number of each varies 
among different groups. A large orchestra may have 
more than 100 musicians, and small orchestras have 
from about 15 to 40 players. The small groups are often 
called chamber orchestras. During a performance, only 
the conductor follows the complete score. The printed 
music used by the musicians shows only their individual 
parts, 

The musicians are divided into four main groups 
called sections; (1) the string section, (2) the woodwind 
section, (3) the brass section, and (4) the percussion sec- 
tion. The various instruments in the string, woodwind, 
and brass sections are pitched in different ranges, like 
the voices in a chorus. In the following discussion, the 
instruments in each of these sections are listed in order 
from those of the highest range to those of the lowest. 
Some percussion instruments are also tuned to definite 
pitches, but most of them have an indefinite pitch. 

The string section is the heart of a symphony orches- 
tra, It has more than half the musicians and consists of 
from 20 to 32 violins, 8 to 10 violas, 8 to 10 cellos, and 6 
to 10 double basses. The violinists are divided into two 
groups of equal size. The first violins play the highest- 
pitched part in the string section, and the second violins 
play the next highest part. The leading first violinist 
serves as /eader of the orchestra. The leader directs the 
other musicians in tuning their instruments and may 
also be the orchestra's assistant conductor, 

The woodwind section consists chiefly of flutes, 
oboes, clarinets, and bassoons. An orchestra has from 2 
to 4 of each of these instruments. The musicians in the 
section also play various other woodwind instruments 
when a score requires them to do so. For example, a 
flautist (flute player) may switch to the piccolo, and an 
oboe player may double on the English horn. 

The brass section consists of 2 to 5 trumpets, 2 to 8 
French horns, 2 to 4 trombones, and 1 tuba. 

The percussion section includes two or more tim- 
pani, or kettle drums; bells and cymbals; and a bass 
drum, gong, snare drum, triangle, and xylophone. 

Other instruments are added to an orchestra if a 
score calls for them. They include such instruments as 


the harp, harpsichord, organ, piano, and various saxo- 
phones. 

The conductor directs the musicians by keeping 
time with the baton or with his or her hands, and by 
means of gestures and facial expressions, However, con- 
ductors do their most important work before a per- 
formance—and even before rehearsing a composition. 
In most cases, the conductor selects the music to be 
played at a concert. After selecting a work, the conduc- 
tor's first job is to interpret the music by deciding ex- 
actly how it should be played. Interpretation of a work 
includes such elements as tempo, tonal quality, and 
phrasing. After determining these features of the score, 
the conductor rehearses the music with the players, 

During a rehearsal, the conductor asks individual mu- 
sicians or sections to play various parts of the score 
again and again until the desired effect has been 
achieved. He or she strives for the correct balance 
among the many instruments playing at the same time. 
The finest conductors are respected not only for their 
musical skill but also for their ability to inspire both mu- 
sicians and audiences. 

Most conductors also help audition musicians who 
apply for positions in an orchestra. A conductor listens 
to the applicants perform and then recommends who 
should be invited to join. 

Orchestral management. Most major orchestras 
are private limited companies run by management 
boards. In some countries, the orchestras have sym- 
phony orchestra societies, nonprofitmaking corpora- 
tions that seek to raise funds for their orchestras, either 
from public organizations or through business sponsor- 
ship. A board of management guides orchestral policy, 
works with the conductor over musical issues, and has 
the final word on the employment of musicians. Most 
professional orchestras have a business manager to 
handle the budget; prepares employment contracts; 
plans rehearsal, concert, and recording schedules; and 
organizes ticket sales and publicity. 


History 


During the 1500's and early 1600s, Italian instrument 
makers perfected the violin, viola, cello, and double 
bass—the main instruments of modern orchestras. The 
first orchestras made up chiefly of stringed instruments 
were organized in Italy, France, and Germany during the 
1600s. Most of these orchestras also had a few wood- 
winds. Trumpets and timpani were added for the per- 
formance of certain works. 

At first, orchestras were used chiefly to accompany 
vocal works, especially operas and oratorios. But by the 
early 1700s, a number of European composers were 
writing pieces for orchestra alone. These composers in- 
cluded Johann Sebastian Bach, Arcangelo Corelli, 
George Frideric Handel, and Antonio Vivaldi. Their com- 
Positions for orchestra were called concerti, concerti 
grossi, and suites. 

Orchestral works called symphonies began to de- 
velop in Europe during the mid-1700's. Two composers 
of the late 1700's, Joseph Haydn and Wolfgang Amadeus 
Mozart, perfected the symphonic form. Orchestras were 
enlarged to play these works, and the woodwinds be- 
came a major section. In the early 1800's, Ludwig van 
Beethoven composed the first symphonies that included 


An Indonesian orchestra includes double-ended drums and 
xylophonelike instruments called gambangs. These musicians 
are playing at a religious festival. 


trombones, The brass instruments then began to form a 
major section. 

Until the early 1800's, orchestras were generally small 
enough to perform without a conductor. The leader usu- 
ally directed the performance, In a concerto, the soloist 
might do so. By about 1830, however, orchestras had 
grown so large that nearly all were directed by a con- 
ductor. Some composers of the late 1800s and early 
1900's wrote works for orchestras of 100 or more musi- 
cians. These composers included Anton Bruckner, 
Gustav Mahler, and Richard Strauss. Since the early 
1900s, there has been renewed interest in works for 
smaller orchestras. 

The cost of maintaining an orchestra has increased 
tremendously during the 1900s. The income from ticket 
sales pays only a fraction of an orchestra's expenses. 
Many European orchestras receive additional funds 
from public sector sources, but many orchestras must 
depend on private contributions. These gifts rarely keep 
an orchestra out of debt, and some public funds are 
Used to help support orchestras. State art commissions 
also contribute supporting funds. However, symphony 
Orchestras may not be able to survive without greatly in- 
creased government aid. 

Related articles in World Book include: 


Conductors 


Mitropoulos, Dimitri 
Monteux, Pierre 
Ormandy, Eugene 


Barbirolli, Sir John 
arenboim, Daniel 
Beecham, Sir Thomas 


ea Leonard Ozawa, Seiji 

Den ez, Pierre Previn, Andre 

Pest (family) Reiner, Fritz 
ler, Arthur Shaw, Robert 


Furtwängler, Wilhelm 

Karajan, Herbert von 
‘emperer, Otto 

Kubelik, Rafael 


Solti, Sir Georg 
Stokowski, Leopold 
Strauss (family) 
Szell, George 


ee Lorin Toscanini, Arturo 
lahler, Gustav Walter, Bruno 
lehta, Zubin Zukerman, Pinchas 


Mendelssohn, Felix 
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Other related articles 
Band Gamelan 
Chamber music 
Classical music (Orchestral 
music) 
Concerto 


Orchestra bells imitate the effect of real bells of cast 
bronze. The two types of orchestra bells are tubular 
chimes and metal bars. The chimes are usually from 2.5 
to 5 centimetres in diameter and vary in length with the 
pitch. They are hung from a metal frame, and are struck 
with heavy leather-headed mallets. Their sound is deep 
and resonant. The metal bars are of varying size, usually 
not more than 13 millimetres in thickness, and are ar- 
ranged in rows much like the piano keyboard. They are 
struck with a hard mallet, and produce a ringing sound, 
more brilliant and higher-pitched than that of the tubu- 
lar, hanging chimes. 

See also Glockenspiel; Xylophone. 

Orchid is any of an extremely large family of plants, 
many of which bear beautiful flowers. There are more 
than 20,000 species of these flowering plants. They are 
widely cultivated as house, garden, and greenhouse 
flowers, and they also grow wild. Orchids are perenni- 
als, which means they live at least three years. 

Orchids are colourful and long lasting. They are pop- 
ular as cut flowers and are given on special occasions. 
Women sometimes wear them in the form of a corsage 
—a small bouquet pinned to clothing. Australia exports a 
large quantity of orchids for this market. 

Orchids range in size from small plants just over 0.5 
centimetre high to vines as much as 30 metres long. The 
flowers come in all colours except black, and they may 
be speckled or streaked, Wild orchids grow in all parts 
of the world except Antarctica. They are most abundant 
in regions with plentiful rainfall. Most species grow on 
the trunks and branches of trees, or on rocks, in warm 
or tropical areas. Wild orchids that live in cooler regions 
grow on the ground. 

Parts of orchids. Like lilies, orchids have three inner 
petals and three outer, petallike sepa/s. However, unlike 
lilies, orchids have a central petal that is usually larger 
and more showy than the other petals. Often, this petal 
has an unusual shape. It may look like a cup, a scoop, a 
trumpet, or a bag. The central petal is called the /ip, or 
labellum. Among most orchids, each flower has one sta- 
men (male part) and one pistil (female part) at its centre. 
The stamen bears pollen, which produces sperm cells. 
The pistil contains egg cells. Among these orchids, the 
stamen and the pistil are joined, forming a column. 

How orchids reproduce. Most orchids reproduce 
by cross-pollination. \n this process, an insect, a bat, or a 
bird carries pollen from the stamen of one flower to the 
pistil of a flower of another plant. An orchid’s fragrance 
and the size and shape of its blossoms may attract cer- 
tain types of insects or birds. For example, many orchids 
look or smell like bees. As a result, bees are attracted to 
the flowers. 

After pollination occurs, sperm cells unite with egg 
cells in the pistil and seeds develop. Orchid seeds are 
so tiny that they need the help of certain types of fungi 
to begin their growth. These fungi supply the seeds with 
various substances needed for growth. 

Kinds of orchids. Most botanists divide orchids into 
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Opera (The orchestra) 
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Some kinds of More than 20,000 species of orchids grow in most parts of the world. These beautiful flowers have 
orchids a wide variety of shapes and colours. Some of the orchids shown below grow in various countries 
and have no common name in English. The scientific name is given for such flowers. 


Christmas orchid Star orchid 


Corcium nigrescens 


Moth orchid Semi-terete hybrid orchid 


three groups, according to the number of stamens and 
the form of the column in the flower. The largest group 
of orchids—more than 96 per cent of all species—have 
flowers with a completely joined column that typically 
contains one stamen. This group includes the vinelike 
vanilla orchids, which grow in Mexico and throughout 
the tropics. Vanilla, a flavouring that is used in many 
foods and beverages, occurs naturally in these orchids 
(see Vanilla). Species with two stamens almost com- 
pletely joined in the column make up a group called 
ladys-slipper orchids (see Lady's slipper). A third small 
group consists of orchids with two or three stamens that 
are at most only partly joined in the column. 

Many species of orchids have become endangered 
due to loss of habitat, especially those growing as epi- 
phytes on trees in tropical rainforests. 

Scientific classification. Orchids make up the orchid family, 
Orchidaceae. There are three subfamilies: Orchidoideae, Cy- 
pripedioideae, and Apostasioideae. 

See also Flower (pictures: The fly orchid; Clamshell 
orchid). 

Orcus. See Pluto. 

Orczy, Baroness (1865-1947), was a Hungarian-born 
author known chiefly for her adventure-filled novels and 
detective stories. She also wrote several plays. 

Orczy's most famous novel, The Scarlet Pimpernel 
(1905), is set during the French Revolution (1789-1799). 
The hero, an English aristocrat named Sir Percy Blak- 
eney, appears to be an idle, useless person. But, as the 
mysterious Scarlet Pimper- 
nel, he gallantly rescues 
aristocrats who have been 
sentenced to death. This 
character also appears in 
12 other novels. 

Orczy created several 
detectives in various short 
Stories. For example, the 
Old Man in the Corner 
Solves baffling crimes as 
he sits in the corner of a 
tea shop. He appears in 
The Old Man in the Corner 
(1909), Another detective, 
lady Molly Robertson-Kirk, 
is featured in Lady Molly of Scotland Yard (191 o. 

Baroness Emmuska Orczy was born in Tarnaörs, Hun- 
gary, near Jaszberény. Her family moved to London 
when she was 15. She learned English there and wrote 
her works in that language. 

Ord River, in Western Australia, rises near Halls Creek 
and flows northward for 480 kilometres into Cambridge 

_ Gulf, near Wyndham. Together with its tributaries, it 

drains an area upstream of the Ord River Dam of 46,200 
Square kilometres. The Ord is the source of water for a 
major irrigation scheme, designed to provide water for 
75,000 hectares of land devoted to tropical and subtropi- 
Cal crops. About 14,000 hectares have already been de- 
veloped, The irrigation scheme includes Kununurra Di- 
version Dam and the Ord River Dam. 

The diversion dam, located 100 kilometres from the 
Mouth of the Ord, holds 97,410,000 cubic metres of 
Water. The Ord River Dam, about 48 kilometres farther 
Upstream from the diversion dam, holds 5,679 million 


Baroness Orczy 
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cubic metres of water, nine times the volume of water in 
Sydney Harbour. Water from the Ord River Dam is re- 
leased as required to the diversion dam, which feeds 
the irrigation channels. 

Farms in the area have grown cotton, rice, grain sor- 
ghum, sunflowers, and cattle fodder. Peanuts, maize, 
mung beans, and soybeans have also been planted. 

The Kununurra Diversion Dam was completed in 
1968. The Ord River Dam was begun in 1969 and com- 
pleted in 1972. At that time, planners estimated that the 
Ord Valley would eventually support 20,000 people. But 
in the 1970s, farmers in the area encountered a number 
of major problems, including pests that attacked cotton 
and a slump in the world demand for beef and agricul- 
tural produce. In the early 1980s, the area sown to crops 
began to increase again, but the world price of sugar 
declined sharply and a large scale sugar industry be- 
came impossible. 

Order is a unit of scientific classification. Organisms 
are divided into seven major groups called kingdoms, 
phyla, classes, orders, families, genera, and species. 
Members of an order are more closely related than are 
members of a class. However, members of orders are 
not so closely related as are members of families. 

See also Classification, Scientific (table). 

Order in Council. Decrees issued by the British 
Crown when matters of great importance confront the 
nation are called Orders in Council. They get this name 
from the fact that they are proclaimed with the advice of 
the Privy Council. In 1807, Great Britain issued Orders in 
Council in answer to Napoleon's threat to blockade the 
island empire. By these orders, British ships blockaded 
the European coast and kept neutral trading vessels 
from entering ports of Napoleonic Europe. See also 
Continental System; Privy Council. 

Ordered pair. See Algebra (Functions). 

Ordnance is a military term used for weapons and am- 
munition. Most armies, navies, and air forces have ord- 
nance departments. It is the job of the departments to 
design, make, repair, and distribute weapons and am- 
munition. The term ordnance also includes the tools that 
are used in the manufacture and maintenance of these 
items. 

See also Ammunition; Weapon. 

Ordnance Survey (0S) is the official mapping organ- 
ization of Great Britain. Founded in 1791 under the 
Board of Ordnance of the British Army, it is now a civil- 
ian organization. Its activities include geodetic, topo- 
graphic, and other surveying and the preparation and 
publication of maps. Nearly 3,000 staff use the most 
modern equipment and methods at more than 150 OS 
offices. The main offices and works of the OS, as well as 
a public Exhibition Centre, are at Southampton. 

The OS offers a wide range of published maps. Urban 
areas are mapped at a scale of 1:1,250, rural areas at 
1:2,500, and mountain and moorland areas at 1:10,000. 
The wide range of smaller-scale maps derived from 
these large-scale maps include the all-purpose 1:50,000- 
scale Landranger maps. 

The state mapping authority in Ireland is the Ord- 
nance Survey, based in Dublin. It makes maps and en- 
gages in research on place names and in archaeology. 
Ordovician Period. See Earth (table: Outline of the 
earth's history). 
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Ore is a bronze coin used in Sweden. It is worth one- 
hundredth of a krona. 

@re is a coin used in Denmark and Norway. It is worth 
one-hundredth of a krone. 

Ore is a mineral or a rock that contains enough of a 
metal to make it worth mining, Often, two or more met- 
als can be obtained from the same ore. Ores naturally 
occur in beds or veins, mixed in with valueless minerals 
called the gangue. 

There are two types of ores—native metals and com- 
pound ores, \n native metals, the valuable mineral oc- 
curs as a pure metal. It is not chemically combined with 
other substances, Gold, silver, platinum, and copper 
often occur as native metals, Smelting melts the bands 
or lumps of pure metal out of the gangue. 

In compound ores, the valuable metal is joined to 
other substances such as oxygen, sulphur, carbon, or 
silicon to form various chemical compounds. The ores 
of iron, aluminium, and tin are usually found joined with 
oxygen and form compounds called oxides. Copper, 
lead, zinc, silver, nickel, and mercury are found joined 
with sulphur and form compounds called sulphides. 
Chemical changes free the metal from the compound. 
Some metals are freed by electric current in a process 
called e/ectrolysis, Other metals are dissolved out of the 
ore by acids in a process called /eaching. See Metal- 
lurgy (Extractive metallurgy). 

See also Mineral; Rock. 

Oregano. See Marjoram. 

Oregon, a Pacific Coast state of the United States, is 
known for its vast forests of evergreen trees. The state 
leads the nation in timber production. Oregon is known 
as the Beaver State because it supplied thousands of 
beaver skins during the fur-trading days of the 1800s. 

Oregon has a population of 2,853,733. Most of the 
large cities lie in the rich Willamette Valley of north- 
western Oregon. They include Portland, the largest city; 
Eugene, the second largest; and Salem, the third largest 
city and state capital. 

The Coast Range, Klamath Mountains, and Cascade 
Mountains rise in the western half of the state. The rug- 
ged Columbia Plateau covers much of eastern Oregon. 
Southeastern Oregon has a basin and range region 
which extends into California. 

Oregon covers 251,419 square kilometres. Its highest 


Oregon is a Pacific Coast state of the United States. A beautiful 
state, it is known for its huge forests of evergreens. 


elevation, Mount Hood, rises 3,426 metres in the beauti- 
ful Cascades, Sea level is the lowest elevation. Tempera- 
tures in the state average 0° C in January, and 19° Cin 
July. 

Some authorities think Oregon was named after the 
Columbia River. The mighty river was at one time called 
the Ouragon, which means hurricane in French, 

Portland is the chief centre of trade and transporta- 
tion in Oregon. The city has one of the busiest seaports 
in the United States. The Portland area also has many 
companies that manufacture electronic products. 

Outside Portland, wood processing and farming are 
the most important economic activities. Oregon's chief 
farm products include cattle, fruits and vegetables, and 
wheat. The state's scenic mountains, rivers, and coast- 
line attract many tourists. 

Many Indian tribes used to live in the Oregon region. 
During the 1800s, a series of wars took place between 
Indian tribes and white people. Among them was the 
spectacular Modoc War (1872-1873), which ended with 
the defeat of the Indians. 

In the early 1800's, the Oregon region covered a 
much larger area than it does today, Russia, Spain, Great 
Britain, and the United States all claimed parts of the re- 
gion. Oregon's present boundaries were drawn in 1853. 
It became the 33rd U.S. state on Feb. 14, 1859. 

During World War II (1939-1945), Oregon became a 
major port for shipping military supplies. The state ex- 
perienced difficult economic conditions during the 
1980s, caused largely by a decline in the wood products 
industry. A decline in the timber supply and increased 
automation resulted in widespread unemployment. 

is the state flower of Oregon, U.S.A. 
This wild plant, also called the Oregon hollygrape, 
grows from western Oregon through Washington into 
British Columbia, Canada. The Oregon grape is a low 
plant, and does not climb as the wild grape does, Its 
leaves look like those of the holly, and its wood is yel- 
low. Clusters of dainty yellow flowers open in the early 
summer. The berries ripen late in the autumn. They look 
like grapes or blueberries. The berries are often used 
for jam. Despite its names, the Oregon grape is neither a 
grape nor a holly. See also Barberry. 

Scientific tion. The Oregon grape is in the bar- 


classifica 
_ berry family, Berberidaceae. It is Mahonia nervosa. 


Territory was created after the settlement in 
1846 of a boundary dispute in what is now the United 
States between America and Great Britain. It included 
the present states of Idaho, Oregon, and Washington 
and part of Montana and Wyoming. Before 1846, the Or- 
egon Country, occupied jointly by the U.S. and Britain, 
included the area south of Alaska, north of California, 
and west of the Rocky Mountains. The 1846 settlement 
gave the United States the land south of the 49th paral- 
lel, except for Vancouver Island. The Oregon Country 
became a territory in 1848. Oregon was admitted to the 
Union on Feb. 14, 1859. 

Trail was the longest of the great overland 
routes used in the westward expansion of the United 
States. It wound 3,200 kilometres through prairies and 
deserts and across mountains from Independence, Mis- 
souri, to the Pacific Northwest. Even today, travellers can 
see the deeply rutted road cut by wagon wheels along 
sections of the trail. 


Settlers began following the trail to Oregon in 1841. 
The first large group, about 1,000, used the trail in the 
"Great Migration” of 1843. 

O'Reilly, Bernard (1903-1975), an Australian writer 
and a well-known bushman, became famous for his 
books Green Mountains (1940) and Cullenbenbong 
(1944). They were published as one book entitled Green 
Mountains and Cullenbenbong in 1949. The book gives 
an account of an air crash in the McPherson Ranges in 
1937. O'Reilly was a member of the search party that 
found the plane and rescued the survivors. The first part 
of the book describes the four days of an agonizing 
search in wild country. The second part tells of the au- 
thor's family and neighbours and their pioneering his- 
tory. O'Reilly believed that their pioneering spirit helped 
the bushmen complete the rescue after others had des- 
paired, 

Alfonso Bernard O'Reilly was born in Hartley, New 
South Wales. He was a member of a pioneer family of 
the region. 

O'Reilly, Bill (1905-1992), known as Tiger Bill, was one 
of the finest bowlers in Australian cricket history. He 
was a slow to medium bowler who could bowl leg 
breaks and off breaks with great accuracy and pace. He 
frequently beat even the world’s best batsmen. He could 
also suddenly decrease his pace and bowl slow deliver- 
ies. O'Reilly took 744 wickets in first-class matches—144 
of them in Test matches at an average of 22.59 runs each 
wicket. His best bowling performance was 7 wickets for 
54 runs, against England at Trent Bridge in 1934. William 
Joseph OReilly was born in White Cliffs, New South 
Wales. 

O'Reilly, Tony (1936- ), became president and 
chief executive officer of the United States food manu- 
facturer H. J. Heinz Company in 1979. During the 1960s, 
he won a reputation as a brilliant and successful busi- 
ness executive. He began his career in 1958 as a busi- 
ness consultant. He held top management posts in the 
Irish Dairy and Sugar Boards before becoming manag- 
ing director of Erin Foods in 1966. He became joint man- 
aging director of Heinz-Erin in 1967. 

Anthony John Francis O'Reilly was born and educated 
in Dublin. He studied law at University College, Dublin. 
OReilly also won fame as an outstanding rugby player. 
He played for Ireland 29 times in Rugby Union interna- 
tional matches. 

Orellana, Francisco de (15117-1546), a Spanish ex- 
Plorer, headed the first expedition by Europeans to navi- 
gate the entire length of the Amazon River in South 
America. 

In March 1541, he joined a Spanish expedition travel- 
ling eastward from Quito in what is now Ecuador. The 
expedition was led by Gonzalo Pizarro, a half brother of 
the Spanish explorer and conqueror Francisco Pizarro. 
In December 1541, the Spaniards began to starve and 
become sick. Orellana and about 55 other men set out 
by boat on the Amazon River in search of food, but they 
Never returned. Instead, they sailed all the way to the At- 
lantic Ocean, which they reached in August 1542. Some 
historians consider Orellana a traitor for abandoning Pi- 
Zarro, In 1544, Orellana was named governor of the ter- 
ritory he had explored. 

Orestes, in Greek mythology, was the son of Agamem- 
non and Clytemnestra, the rulers of Mycenae, or Argos. 
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Clytemnestra and her lover, Aegisthus, killed Agamem- 
non after he returned from the Trojan War. Fearing that 
Orestes was also in danger, his sister Electra sent him 
from the royal palace. 

When Orestes was grown up, the god Apollo or- 
dered him to avenge his father’s death by killing Clytem- 
nestra. Orestes returned home and killed his mother 
and Aegisthus. He then was driven insane by the Furies, 
the goddesses of vengeance. Orestes finally went to 
Athens. There, a jury found him innocent of manslaugh- 
ter and freed him from his guilt and the Furies. Orestes 
later married Hermione, the daughter of Helen of Troy 
and Menelaus, the king of Sparta. 

See also Electra; Iphigenia. 

Orff, Cari (1895-1982), was a German composer and 
music educator. He created his major works for the 
stage. They combine instrumental music, singing, and 
gesture and dance into a unified spectacle. Orff's music 
emphasizes simple, folklike melodies and harmonies. 
He used percussion instruments to create a powerful 
rhythmic drive. Orff used Oriental and medieval scales 
as well as texts in several languages sung simulta- 
neously. 

Orffs most popular compositions are three pieces he 
called Trionfi (triumphs). The first, Carmina Burana 
(Songs of Beuron, 1937), consists of songs set to medi- 
eval texts, He used poems by the Roman poet Catullus 
as texts in Catulli Carmina (Songs of Catullus, 1943). In 
Trionfo di Afrodite (The Triumph of Aphrodite, 1953), 
Orff adapted texts by Catullus and the ancient Greek 
writers Sappho and Euripides. 

Orff was born in Munich. In 1924, he cofounded a 
school of gymnastics, music, and dance in Munich. His 
work at the school reflected his interest in musical edu- 
cation for children. Orff summed up his theories in an 
influential five-volume book called Music for Children 
(1930-1934, revised 1950-1954). 

Organ. See Human body. 

Organ is a keyboard musical instrument. There are two 
chief kinds of organs, pipe organs and electronic or- 
gans. Most pipe organs are found in churches, concert 
halls, and theatres, The history of the pipe organ can be 
traced back more than 2,000 years. Many masterpieces 
of music have been composed for it. 

The electronic organ was invented in the mid-1900s. 
Most performers consider the pipe organ superior to 
the electronic organ. However, electronic organs are 
popular instruments in the home, and many churches 
also have them. 

Both the pipe organ and the electronic organ have 
one or more keyboards that resemble a piano keyboard. 
However, the instruments produce sounds differently. A 
piano makes sounds by causing steel strings to vibrate. 
A pipe organ creates sounds by forcing air through 
metal or wooden tubes called pipes. An electronic 
organ produces sounds by means of electricity. 

A pipe organ is the largest and most powerful of all 
musical instruments. Many pipe organs are so large that 
they must be built as part of the building where they are 
to be used. A large pipe organ can produce effects of 
grandeur that even a symphony orchestra cannot dupli- 
cate. It also can play delicate and refined music. 

Pipe organs. A small pipe organ has only a few hun- 
dred pipes, but a large organ has more than 5,000 pipes. 
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Most pipes are made of lead or of lead mixed with tin. 
Some are made of other metals or wood. 

An organist creates music by combining the sounds 
of different ranks (rows) of individual pipes. Each pipe in 
a rank is tuned to a single pitch and produces only one 
musical tone. Some ranks are pitched one or two oc- 
taves higher or lower than others. 

Most organs have two types of pipes—flue pipes and 
reed pipes. A flue pipe works like a simple whistle. Air 
enters from a hole in the bottom of the pipe and causes 
a column of air inside the pipe to vibrate. The vibration 
creates the sound. A reed pipe contains a thin brass 
reed that vibrates as air passes around it. 

About 80 per cent of the pipes in an organ are shaped 
like cylinders. But no two pipes of an organ look or 
sound exactly alike, The shape and size of the pipe de- 
termines the sound it makes. The longest pipes, which 
produce the lowest notes, may be more than 9 metres 
long and 30 centimetres in diameter. But most pipes 
measure less than 1.2 metres long. The smallest pipes, 
which produce the highest notes, are only 18 centime- 
tres long and less than 6 millimetres in diameter. 

Most pipe organs have one, two, or three keyboards. 
A few have as many as six. The additional keyboards en- 
able the organist to create a wide variety of musical ef- 
fects. The keyboards played with the hands are called 
manuals, Large organs may have up to five manuals 
called, in order of importance, the great organ; swell 


Pipe organs may have several thousand pipes. The pipe organ 
shown below has four manual keyboards and a pedalboard, 


How a pipe organ works 


Air reservoir 


Motor Fan 


This diagram shows how wind flows through a pipe organ. An 
electric motor provides power for most modern organs. It oper- 
ates a fan that forces wind into an air reservoir. The wind moves 
through a wind trunk into a wind chest. When a key is pressed, 
a pallet opens and wind enters the key channel. From there a 
slider, controlled by a stop knob, allows wind to flow into the 
pipes. As the wind passes through a pipe, it produces a note. 


organ; positive, or choir, organ; solo organ; and echo 
organ. Most organs also have a pedalboard, a keyboard 
played with the feet. Each keyboard—manuals and 
pedalboard—operates a number of ranks. Every key con- 
trols several pipes. All the ranks operated by a keyboard 
are arranged on a wind chest, a box that receives an 
even flow of wind (air) from a reservoir. An electrically 
powered fan fills the reservoir with wind. 

A thin strip of plastic or wood called a s/ider lies 
under each rank of pipes on a wind chest. A slider has 
holes in it that match the number and size of the holes 
in the rank of pipes above it. A slider regulates the pas- 
sage of wind into the pipes. Sliders are controlled by 
stop knobs, commonly called stops, near the manuals. 
By pulling a stop, the organist moves the slider into po- 
sition beneath the pipes so that wind can enter them 
and cause them to vibrate. 

To let wind into certain pipes, the organist presses 
the key that controls those pipes. This action opens a 
valve called a pa/let in the wind chest and allows wind 
to flow into a compartment called the key channel. Wind 
enters the pipes from the key channel. 

A cabinet called a case encloses all the pipes on a 7 
wind chest. It blends the sounds of the pipes and proj- 
ects this combination of sound out of the organ. 

Electronic organs have no pipes. Devices called os- 
cillators generate an electric current that produces the 
tones. The organ's sound is amplified electronically. An 
electronic organ cannot create the variety and richness 
of sound that a pipe organ can. But an electronic organ 
costs less and requires less space. The electronic organ 
has become a popular instrument in the home. It also is 
widely used in jazz and rock music. 


History. In the 200's B.C, Ctesibius of Alexandria, a 
Greek engineer, built an organ called a hydraulis, or hy- 
draulus, that used water power to force air into the 
pipes. Organs that used a bellows first appeared in By- 
zantium (now Istanbul, Turkey) during the A.D. 100s and 
200s. The major features of the modern organ were de- 
veloped from the 200's to the 1500's. 

From the 1500's to the mid-1700's, many composers 
wrote organ masterpieces, The greatest of these com- 
posers was Johann Sebastian Bach of Germany. Other 
leading composers included François Couperin of 
France and Girolamo Frescobaldi of Italy. Organists ac- 
companied singers in operas and oratorios. Small or- 
gans were popular at home and public events. 

By the late 1700's, small organs had lost their popular- 
ity. Many composers believed an orchestra or a piano 
could provide a wider range of musical effects. By 1900, 
the organ was still played regularly only in churches as 
part of religious services. 

A revival of interest in the organ began in the early 
1900's. The German humanitarian Albert Schweitzer 
gave organ concerts in many European cities and stimu- 
lated new interest in the instrument. In 1934, Laurens 
Hammond, a U.S. inventor, patented the first commer- 
cially practical electronic organ. 

Related articles in World Book include: 


Bach, Johann Sebastian Harmonica 
Buxtehude, Dietrich Harmonium 
Franck, César Music (Keyboard 
Hand organ instruments) 


Organ transplant. See Tissue transplant. 
Organic chemistry is the study of compounds that 
contain carbon atoms. Carbon atoms are unusual be- 
cause they can form chemical bonds in many different 
ways, both with other carbon atoms and with other 
chemical elements. As a result, many kinds of carbon- 
containing compounds are possible. Scientists have 
identified several million organic compounds. 

Many simple organic compounds are obtained from 
plant and animal sources. For example, petroleum and 
natural gas contain many hydrocarbons from the re- 
mains of organisms that lived millions of years ago. Etha- 
nol, a kind of alcohol, is formed by the fermentation of 
fruit, grains, and vegetables. Other organic compounds 
Present in living matter include amino acids, sugars, and 
nucleic acids. Inorganic compounds, which generally do 
Not contain carbon, occur chiefly in rocks and minerals. 

Scientists once believed that carbon-containing com- 
Pounds could be obtained only from living sources. 
However, in 1828, the German chemist Friedrich Wohler 
Prepared the organic compound urea in his laboratory. 
Since then, scientists have found many ways of making 
Organic compounds from both organic and inorganic 
Materials, and many important new compounds have 
been prepared in the laboratory. These compounds in- 
clude medicines, insecticides, and chains of molecules 
called polymers (see Polymer). 

See also Chemistry. 

Organic farming. See Agriculture (Special crop- 

growing methods). 

Organization for Economic Cooperation and 
elopment is an association of 25 nations in West- 

ern Europe, North America, and the Pacific area. The or- 

9anization, called the OECD, works to promote the eco- 
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Members of the OECD 


Countries that became members of the OECD in 1961 do not 
have dates after their names. Other nations are listed with their 
years of admission. 


Australia (1971) Iceland Portugal 

Austria Ireland Spain 

Belgium Italy Sweden 
Canada Japan (1964) Switzerland 
Denmark Luxembourg Turkey 

Finland (1969) Mexico (1994) United Kingdom 
France Netherlands United States 
Germany New Zealand (1973) 

Greece Norway 


nomic and social welfare of its members, and coordi- 
nates their efforts to aid developing countries. 

The Council of the OECD consists of one representa- 
tive for each member nation. The OECD has headquar- 
ters in Paris. It was established in 1961 to succeed the 
Organization for European Economic Cooperation 
(OEEC). Seventeen European nations formed the OEEC in 
1948 as a result of the Marshall Plan. Under the Marshall 
Plan, the United States helped Europe achieve economic 
recovery after World War II (1939-1945). 

See also International Energy Agency. 
Organization of African Unity (QAU) is an associ- 
ation of African nations. It works to promote unity 
among African peoples and strengthen cultural, eco- 
nomic, military, scientific, and social ties, It also aids 
member nations that are stricken by natural disasters. 
The OAU consists of 52 countries and a government-in- 
exile (see table), 

The OAU opposes colonialism and believes all Africa 
should be independent of any non-African rule. The or- 
ganization campaigned for majority rule for South Af- 
rica, which came about in 1994. Although it is the policy 
of the OAU to support majority rule in other countries, 
most OAU members are themselves ruled by military or 
one-party dictatorships. 


Members of the OAU 


The original members of the OAU do not have dates after their 
names. Other members are listed with their years of admission. 
One original member, Morocco, resigned in 1984. 


Algeria Gambia (1965) Saharawi Arab 
Angola (1975) Ghana Democratic 
Benin Guinea Republic (1984)" 
Botswana (1966) Guinea-Bissau (1974) São Tomé and 
Burkina Faso Ivory Coast Principe (1975) 
Burundi Kenya (1963) Senegal 
Cameroon Lesotho (1966) Seychelles (1976) 
Cape Verde (1975) Liberia Sierra Leone 
Central African Libya Somalia 

Republic Madagascar South Africa (1994) 
Chad Malawi (1964) Sudan 
Comoros (1975) Mali Swaziland (1968) 
Congo Mauritania Tanzania 
Djibouti (1977) Mauritius (1968) Togo 
Egypt Mozambique (1975) Tunisia 
Equatorial Guinea Namibia (1990) Uganda 

(1968) Niger Zaire 
Eritrea (1993) Nigeria Zambia (1964) 
Ethiopia Rwanda Zimbabwe (1980) 
Gabon 


“The Saharawi Arab Democratic Republic is a, ment-in-exile that was formed by the Poli- 
sario Front. an organization Techies independence for the northwest African territory of Western 
Sahara. 
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The OAU was founded in 1963 in Addis Ababa, Ethio- 
pia, and originally had 32 members. Through the years, 
its influence has increased in both African and world af- 
fairs. The OAU has settled several boundary disputes 
between various member nations. It established a spe- 
cial fund to aid independence movements against colo- 
nial rule in Africa. Such movements helped end Portu- 
guese colonial rule there (see Portugal (History). The 
OAU also supported a successful movement by blacks 
in Zimbabwe (formerly Rhodesia) to gain control of their 
government. The members also tried to expel South Af- 
rica from the United Nations. Their attempts ended only 
after blacks gained majority rule in 1994. The organiza- 
tion does not have authority to force its members to fol- 
low its policies. 

The OAU has three administrative bodies: the Assem- 
bly of the Heads of States and Governments, the Council 
of Ministers, and the General Secretariat—which is 
headed by a secretary-general. The assembly holds an 
annual meeting attended by the leader of each member 
nation. The leaders vote on policies recommended by 
the council, which consists of foreign ministers or other 
officials appointed by the individual governments. The 
council meets at least twice a year. The General Secre- 
tariat, a permanent body located in Addis Ababa, works 
to make sure that the OAU's policies are carried out. In 
addition, there are a number of specialized agencies, 

The OAU's problems include disputes over the mem- 
bership of nations, shortages of funds, costs of dealing 
with natural disasters, and disputes over the appoint- 
ment and functions of the secretary-general. 
Organization of American States (OAS) is an as- 
sociation of 35 American countries. The OAS seeks to 
provide for collective self-defence, regional coopera- 
tion, and the peaceful settlement of controversies. The 
group's guiding principles include a belief in the value 
of international law, social justice, economic coopera- 
tion, and the equality of all people. The OAS charter also 
states that an act of aggression against one American 
nation is regarded as an act of aggression against all the 
nations. X 

Major OAS policies are formed at annual sessions of 
the General Assembly. All member nations can attend, 
and each has one vote. Special Meetings of Consultation 
of Ministers of Foreign Affairs deal with urgent prob- 
lems, especially those relating to defence or the mainte- 
nance of peace in the Americas. The Permanent Council, 
with headquarters in Washington, D.C, is the executive 


Members of the OAS 
Countries are listed with the years they became OAS members. 
Antigua and Dominican Peru (1952) 

Barbuda (1981) Republic (1949) St. Christopher 
Argentina (1956) Ecuador (1950) and Nevis (1984) 
Bahamas (1982) El Salvador (1950) St. Lucia (1979) 
Barbados (1967) Grenada (1975) St. Vincent 
Belize (1991) Guatemala (1955) and the 
Bolivia (1950) Guyana (1991) Grenadines (1981) 
Brazil (1950 Haiti (1950) Suriname (1977) 
Canada (1990) Honduras (1950) Trinidad and 
Chile (1953) Jamaica (1969) Tobago (1967) 
Colombia (1951) Mexico (1948) United States (1951) 
Costa Rica (1948) Nicaragua (1950) Uruguay (1955) 
Cuba (1952) Panama (1951) Venezuela (1951) 
Dominica (1979) Paraguay (1950) 


body of the OAS. Each member nation is represented. 
The council supervises the General Secretariat, makes 
plans for General Assembly sessions, and oversees OAS 
administration. The secretary-general, the chief adminis- 
trator of the OAS, is elected to a five-year term by the 
General Assembly. 

In 1962, the OAS voted to exclude Cuba's Communist 
government from active membership of the OAS. Cuba 
remains a member but its government cannot partici- 
pate in the organization's activities. 

In 1965, a revolt in the Dominican Republic led the 
OAS to set up its first military force. Troops from six 
Latin-American countries and the United States took 
part. The troops and OAS committees worked to restore 
order in the Dominican Republic. In 1969, the OAS acted 
quickly to end a five-day invasion of Honduras by troops 
from El Salvador. 

During the late 1970's, the Inter-American Human 
Rights Commission—a specialized OAS agency—investi- 
gated human-rights violations. It also issued reports 
about electoral fraud, illegal imprisonment, and torture 
and other acts of brutality. 

The influence of the OAS began to decline during the 
early 1980's because of increased involvement by other 
international agencies in Latin-American affairs. These 
agencies included the International Monetary Fund and 
the World Bank. Canada joined the OAS in 1990. 

See also Latin America (History); Pan-American con- 
ferences; Flag (picture: Flags of world organizations). 
Organization of the Islamic Conference (01C) is 
an international organization of Muslim countries based 
in Jidda, Saudi Arabia. It promotes the interests of mem- 
ber nations and aims to establish closer links between 
them. There are 46 countries in the OIC. Among them 
are Afghanistan, Bangladesh, Burkina Faso, Egypt, Indo- 
nesia, Iran, Iraq, Libya, Malaysia, Morocco, Niger, Paki- 
stan, Saudi Arabia, and the United Arab Emirates. 

One of the OICs main goals is to promote Islamic sol- 
idarity (unity) and cooperation in economics, politics, 
culture and science. Another of its goals is to try to elim- 
inate ethnic discrimination and segregation and all 
forms of colonialism. It also aims to take measures 
founded on justice to support international peace and 
security; to coordinate efforts to protect Islam's holy 
places; and to support the struggle of the Palestinians 
for self-determination in a land of their own. The OIC 
also supports Muslims in their struggle to protect their 
dignity, independence, and national rights, and helps to 
Promote cooperation and understanding among OIC 
states and other countries. 

The OIC was established in May 1971, following a 
summit meeting of Muslim national leaders in Rabat, 
Morocco, in September 1969, and two meetings of for- 
eign ministers in 1970. 

See also Islam. 

Organization of Petroleum Exporting Coun- 
tries (OPEC) is an association of 12 nations that de- 
pend heavily on oil exports for their incomes. The mem- 
bers of OPEC work together to try to increase their 
revenue from the sale of oil on the world market. OPEC 
members have between two-thirds and three-quarters 
of the world’s recoverable oil reserves. In the early 
1990s, these countries produced more than half of the 
oil traded internationally. The members of OPEC are Al- 


Orienteering is a sport that requires skill in map reading. Here, 
a competitor studies his map at a control point. 


geria, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Nige- 
ria, Qatar, Saudi Arabia, the United Arab Emirates, and 
Venezuela. 

OPEC was founded in 1960 by Iran, Iraq, Kuwait, Saudi 
Arabia, and Venezuela. At that time, the petroleum in- 
dustry in these countries was controlled by United 
States and European oil companies. These firms paid the 
host governments income taxes and royalties (shares of 
their profits) based on the posted price the companies 
charged for crude oil on the world market. In 1959 and 
1960, oil production greatly exceeded world demand. 
Several of the major companies cut the posted price 
and thus their payments to host governments. OPEC was 
founded in response to this price cut, as oil-producing 
hations sought to gain more control over oil pricing and 
Production arrangements. 

OPEC had little influence on oil prices during the 
1960's, when production kept pace with demand. In the 
1970's, however, world demand for oil began to outstrip 
the available non-OPEC supply, and led members of 
OPEC to raise their prices dramatically. 

OPEC was less successful at achieving its goals in the 
1980s, when the world oil supply again exceeded de- 
mand. In 1983, OPEC cut the price of its oil for the first 
time. During the middle and late 1980's, OPEC set pro- 
duction limits for its members several times. But many 
OPEC members ignored the limits, which held prices 
down, 

O'Riada, Sean (1931-1971), was an Irish musician and 
Composer. He wrote many kinds of music, including film 
Scores and choral works. He was greatly influenced by 
traditional Irish music. 

Sean O'Riada was born in Cork. He studied classics 
and music at University College, Cork. After working for 

‘adi6 Eireann, he continued his musical studies in Paris 
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and Italy. On his return, he became director of music at 
the Abbey Theatre in Dublin. In 1959, O'Riada wrote 
music for the film Miss Eire, which included the lament 
"Roisin Dubh.” He grew increasingly interested in Irish 
folk music, and in 1961 formed a band to play traditional 
music. His own compositions include a setting of the 
Roman Catholic mass and music for the film The Playboy 
of the Western World (1961). 

Orient is another name for the Asian countries and is- 
lands, or the East. Sometimes the term is used to mean 
only the eastern part of Asia, which is also called the Far 
Fast. See also Far East; Asia. 

Oriental rug. See Rugs and carpets. 

Orienteering is a sport in which competitors travel 
on foot from point to point, using maps and compasses. 
Types of orienteering. There are several types of 

competitions. 

Cross country. Competitors are required to check in 
at a set number of control points in sequence. 

Score orienteering uses control points scattered 
around the area. No competitor could call in at every 
one in the prescribed time. For this reason, checking in 
at difficult and distant control points earns a competitor 
more credit than checking in at nearer and easier ones. 

Line orienteering requires competitors to find the 
control points by following the line and marking each 
control point on their maps. 

Relay orienteering is carried out between teams of 
three or more, with each runner completing a basic 
cross-country course of seven or eight control points. 
The second runner of each team starts as the first fin- 
ishes, and subsequent runners as the previous runner 
finishes. 

Origami is the art of folding paper into decorative ob- 
jects. The term is the Japanese word for folded paper. 
There are about 100 traditional origami figures, most de- 
picting such natural forms as birds, flowers, and fish. An 
abstract, ceremonial form of origami, called a noshi, is a 
pleated paper ornament attached to gifts. Most origami 
is folded from an uncut square of paper. The most com- 


Origami is the Japanese art of folding paper into decorative ob- 
jects. Most figures can be made without cutting or pasting. 
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mon sizes of square are 15 centimetres and 25 centime- 
tres. The preferred paper is thin Japanese paper called 
washi, but foil-backed wrapping paper and heavy art 
paper are also used, 

Historians believe that origami, like paper, originated 
in China, However, it was in Japan that the art flourished. 
Since the 1940's, origami has reached new levels of 
complexity and realism, with hundreds of new figures 
created each year. 

Origin of Species, See Darwin, Charles R.; Evolution 
(Darwin's Theory). 

Orinoco River is a South American river 2,066 kilo- 
metres long. It has two known sources, both in the Pa- 
rima highlands in Venezuela, near the boundary of Bra- 
zil. It flows northwest to Colombia and forms the 
boundary between Colombia and Venezuela. Then it 
swings eastward. About 180 kilometres before it reaches 
the seacoast, it divides into many channels. For location, 
see Venezuela (terrain map). 

Small oceangoing vessels can sail 418 kilometres up- 
stream from the mouth of the Orinoco. Ships can use 
the river for about 800 kilometres above the Maipures 
and Atures rapids. Ciudad Bolivar is the centre of the 
Orinoco river trade. Steamships run between Trinidad 
and Ciudad Bolivar most of the year. Major branches of 
the Orinoco are the Apure, Caroní, and Meta rivers. In- 
cluding its tributaries, the Orinoco has a navigable 
length of 6,920 kilometres. 

Oriole is the name of two different groups of wood- 
land birds that have bright plumage, mainly yellow and 
black or red and black. Old World orioles usually nest 
high up in the trees, the nest slung between a forked 
branch. Or, they tend to nest in holes in trees, An ori- 
ole’s call is a loud, flute-like whistle, Orioles eat fruit and 
insects. The golden oriole nests in Europe and winters 
in Africa. American orioles belong to the blackbird fam- 
ily. See Blackbird, 

Sclentific classification. Old World orioles belong to the 
family Oriolidae. The European oriole is Oriolus oriolus. Ameri- 
can orioles belong to the family Icteridae. 


See also Baltimore oriole. 


The golden oriole breeds in Europe. It builds its nest between 
a forked branch, and generally feeds high up in trees. 


Orion, the Hunter, is a brilliant constellation that in- 
cludes two of the brightest stars in the sky. Orion is 
often pictured with his back turned toward us. In this 
view, the bright red star, Betelgeuse, marks his left 
shoulder. A blue-white star called Rigel marks his right 
foot. Two fainter stars, Bellatrix and Saiph, mark Orion's 
right shoulder and left foot. Orion is easily identified by 
a row of three stars forming his belt. A sword, made up 
of a row of faint stars, dangles from the belt. 

Two nebulae (clouds of gas and dust) are located in 
Orion. The Great Nebula in Orion lies in the middle of 
his sword. This nebula is visible as a misty spot under a 
dark sky. The Horsehead Nebula in Orion's belt is very 
difficult to see. 

See also Astronomy (picture: The Horsehead Nebula 
in the constellation Orion; maps); Betelgeuse; Nebula 
(picture); Rigel; Star. 

Orion was a handsome and energetic hunter in Greek 
mythology. He was a giant with the power to walk 
through the sea and on its surface. 

Orion had a troubled love life. His wife was sent to 
Hades after she boasted that she was more beautiful 
than the goddess Hera (see Hades). Because Orion se- 
duced his fiancée, Merope, her father, King Oenopion, 
blinded him. Helios, the sun god, restored Orion's sight. 

According to one myth, Artemis, the goddess of hunt- 
ing, killed Orion because he tried to rape her. Another 
myth says that Artemis considered marrying Orion, but 
her jealous brother Apollo tricked her into hitting Orion 
with an arrow while he was swimming. In her sorrow at 
his death, Artemis placed Orion in the sky as a constella- 
tion. Another myth tells that Gaea, the earth, sent a scor- 
pion to sting Orion to death. 

Orissa is a state on the northeastern coast of India. It 
receives few visitors despite the fame of the Sun Temple 
at Konarak and the Jagannath Temple in Puri. The capital 
of the state of Orissa, Bhubaneswar, has some of the fin- 
est temples in India, dating from the 600's. 


People and government 


People. For Orissa’s total population, see the Facts in 
brief table with this article. Orissa is one of the least 
densely populated states of India. About a quarter of the 
population are tribal and live mainly in the inland dis- 


Orissa is a state of India on the northeastern coast. It is a land of 
forests, fields, and small villages. 


tricts. Orissa is one of the major Hindu states in India. 
About 97 per cent of the population are Hindus. The ma- 
jority speak Oriya, an Indo-European language, but 
there are also many minor languages and dialects. 

There are about 60 adivasi (ancient inhabitants) or 
tribal groups living in forest and remote hill regions of 
the state. Some of them have remained almost un- 
touched by modern civilization. Each group has its own 
language, social customs, and artistic, music, and dance 
traditions. Several groups still use bows and arrows to 
hunt (hunting is a main source of food) and to defend 
themselves against enemies. 

The Kondhs, who live mostly in the western districts, 
used to carry out human sacrifice. Today, they have re- 
placed this with animal sacrifice, which they perform at 
the time of sowing seeds. The aim of the sacrifice is to 
ensure a good crop. The Bondas live in the Khairaput 
block of the Malkangiri district. They live in the remoter 
high hills and grow rice in forest clearings. The Santhals 
come from the northern districts of Mayurbhanji and 
Balasore, Their language is one of the oldest in India. In 
the northwestern industrial belt, people have aban- 
doned their aboriginal lifestyle to work in the steel mills 
in that region. 

Despite rapid industrial growth, Orissa is one of the 
least urbanized states in India. Nearly 90 per cent of the 


Facts in brief about Orissa 


Aeilaston: 1991 census—31,512,070. 

155,707 km?. 

Capital city: Bhubaneswar. 
a t cities: Bhubaneswar, Cuttack, Berhampur, Puri, Sam- 

pur. 
Chief products: Agriculture—millet, rice. Manufacturing—alu- 
minum, fertilizer, paper, steel, textiles. Mining—bauxite, coal, 

‘on ore. 
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Puri is one of Orissa’s largest 
cities. Puri is the site of the Ja- 
gannath Hindu Temple. Jagan- 
nath, “Lord of the Universe’, is 
a form of the god Krishna, or 
Vishnu. 


people live in rural areas. Bhubaneswar, the capital, is 
the state's largest city. 

Government. Orissa took its present form in 1949, It 
has 21 elected members in the Lok Sabha (lower house) 
and 10 elected representatives in the Rajya Sabha (upper 
house) of the Indian national parliament. Orissa has only 
one legislative chamber, its state legislative assembly. It 
has 147 seats. There are 27 administrative districts. 


Economy 


Agriculture. The traditional farming method in 
Orissa was shifting cultivation. The farmers made clear- 
ings in the forest, cultivated them for a few years, and 
then left them to recover their natural fertility. Even as 
recently as the 1960s, shifting cultivators removed more 
than 3 million hectares of forest every year. Since then, 
settled farming in the hills has developed extensively. 
Rice and millet dominate farming in the interior of Or- 
risa, Rice is grown on 90 per cent of the fertile plains of 
the Mahanadi Delta. There are also small areas of gram 
(lentils), jute, oilseeds, and ragi (a grain crop). 

Forests cover about 40 per cent of the state. The main 
forest products are sa/ (a timber tree), teak, medicinal 
plants, and /ac (a resin used for varnishes). 

Manufacturing. Since the early 1980s, there have 
been major developments in industry in Orissa. Alumin- 
ium smelting plants use local bauxite (aluminium- 
bearing ore) and hydroelectricity. There is a steelworks 
at Rourkela. Some of the development has taken place 
with the help of overseas aid. Despite recent growth, 
Orissa still provides only 3 per cent of India’s factory 
employment. The Industrial Development Corporation 
in Orissa organizes cable works, cement works, spin- 
ning and textile mills, and the steelworks. 

Local crafts. Various traditional crafts operate on a 
commercial basis. Craftworkers carve delicate images, 
bowls, and plates out of soft soapstone, hard konchila 
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stone, or multi-coloured serpentine stone from Khich- 
ing. In Parlakhemundi and Cuttack, people carve buffalo 
horn into small, flat figures of animals and birds. 

Silver filigree is the most famous work of the Cuttack 
jewellers. They turn fine silver wire into intricate objects 
such as small boxes and trays with floral patterns. The 
tribal metal casting in the dhokra style by the /ost wax 
process flourishes in the Mayurbhanj district. Metal 
workers place a clay shell around a wax core and poura 
molten metal into the shape. The wax melts away and 
the metal fills the space. 

Other traditional crafts include wood carving, inlay of 
ivory on wood, and the making of papier-maché masks, 
Picture makers, particularly from the village of Raghuraj- 
pur near Puri, paint pattachitras on specially prepared 
cloth. They coat the cloth with earth to stiffen it and fin- 
ish it with lacquer after painting. 


People in Baripada town take part in the Holi Festival to cele- 
brate the end of winter. 


The Mukteswar Temple is 
one of a group of ancient, or- 
nate Hindu temples at Bhuba- 
neswar, in Orissa. Built in the 
late 900s, it has intricate 
sculptures and architectural 
ornamentation carved in fine 
detail, 


Textile weaving has been a traditional handicraft 
throughout Orissa for generations. Thousands of people 
work in this cottage industry. The favourite designs in- 
clude rows of flowers, birds, animals (particularly ele- 
phants), and geometric shapes, using either tussore (silk) 
or cotton yarn. Colourful appliqué work, decorating em- 
broidered cloth for use in temples, is done near Puri. 
Roadside shops sell items for the house and garden, 
such as sun umbrellas and cushion covers. 

Another skill that is still practised is pa/m /eaf etching. 
A sharp iron “pen” is held motionless against the hard 
leaf of the palmyra palm. Moving the leaf produces lines 
upon it. This was the way in which early books were 
produced, and helped to give the Oriya script its 
rounded form. Beautifully illustrated manuscripts are 
still produced in this way. 

Mining. The ancient rocks of inland Orissa contain 
some of India's richest mineral resources. The proven 
reserves of coal are estimated at about 44,305 million 
metric tons. There are thick seams of coal in the mines 
at Talcher, 100 kilometres to the northwest of Bhubanes- 
war, Around Bhubaneswar, and at several other sites in 
the interior, there are important bauxite deposits. Baux- 
ite mining began there in the 1980's, 

Orissa also has reserves of dolomite, iron ore, manga 
nese, and limestone. The far north of the state, espe- 
cially between Keonjihar and Rourkela, has enormous 
reserves of high-grade iron. There are also important re- 
serves of chromite, graphite, ilmenite, and mica. 

Mining began only after independence in 1947. A 
new port at Paradwip handles mineral exports. 

Transportation and communication. Orissa has 
well above the national average length of roads per 
square kilometre. National highways run down the old 
coast road and across the north of the state, as part of 
the link between Calcutta and Bombay. The rail network 
is less extensive. Parts of the interior remain remote. 
Some of the hills in the southwest are still forested, and 
few roads have been developed. 


In the early 1990's about half of Orissa’s villages had 
television and 90 per cent had radio. Although there are 
regional as well as national newspapers, less than 1 per 
cent of the population read a daily newspaper. 


Land 


Location and description. Orissa is bounded by 
West Bengal and Bihar to the north, Madhya Pradesh to 
the west, and Andhra Pradesh to the south. To the south- 
east lies the Bay of Bengal. The whole of the state is 
south of the Tropic of Cancer, and midway between the 
semitropical, wet deltas of Bengal and the much drier 
tropical interior of the Peninsula. 

In the far north is the ancient, volcanic Simlipal Mas- 
sif. It rises to a height of more than 1,000 metres from 
the surrounding plateau and is a continuation of the 
Chota Nagpur region, In the south, a series of hills 
known as the Eastern Ghats rises to heights of 1,500 me- 
tres, Also in the south of the state are the beautiful lakes 
of Khairaput. Between these two regions are gently roll- 
ing plains. 

Down the east coast runs a flat alluvial plain, with the 
Mahanadi Delta at the centre. Occasional low mounds 
of granite, such as the hill at Dhauli, break the otherwise 
straight horizon. The delta stretches nearly 170 kilome- 
tres from its northernmost point southward to the 
Chilika Lake. In many places, the delta is more than 80 
kilometres wide. The Hirakund Dam, one of the largest 
in Asia, controls the Mahanadi River, which used to do 
great damage during the flood season. There is a huge 
reservoir behind the dam. The Hirakund Dam Project is 
a multipurpose river valley project to provide irrigation, 
power generation, flood control, and navigation. 

The natural vegetation of the highlands of Orissa is 
dense, deciduous forest. The forest area decreased 
greatly in the 1980's due to extensive felling of trees and 
the clearing of land for cultivation. 

Because great areas of forest have been settled by 
farmers, the habitat of bison, elephants, tigers, and 
other large animals that were once widespread has 
been reduced, They are now largely confined to the 
game reserves, In the Simlipal region there are still chj- 
tal (spotted deer), flying squirrels, gaur (wild ox), leop- 
ard, sambar (large deer), and wolves. There is also a vari- 
ety of wild fowl including mynas, parakeets, and 
Peacocks. 

Rivers and lakes. Most rivers flow southeast 
through the state from the peninsular plateau to the Bay 
Of Bengal. The Mahanadi and the Brahmani are two of 
the larger ones. They rise in the forested hills and enter 
the sea across the Mahanadi Delta. Other important riv- 
ers are the Subarnarekha, the Rushikulya, and the Tel. 
There are several artificially created and natural lakes in 
the hills of the interior, Lake Chilika is the largest coastal 
lagoon in India. It varies in size from 900 to 1,200 square 

ilometres, Water in the lagoon alternates between 
being salty and being fresh. It is only a few metres deep, 
and very rich in marine and bird life. 

Climate. Temperatures vary according to altitude. On 
the plains around Bhubaneswar, just south of the Tropic 
of Cancer, the average maximum temperature in De- 
cember, the coldest month, is 28° C, and minimum tem- 
peratures do not fall below 16° C. In April and May, the 

attest months, maximum temperatures soar to 38° Cc 
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The average minimum temperature from April to Sep- 
tember is between 25° C and 27°C. 

Annual rainfall along the coast decreases southward 
from nearly 160 centimetres at Balasore to just over 110 
centimetres at Chatrapur. But the inland hills in the far 
southwest receive much more rain than the nearby 
coastal strip. The major part of Orissa has one of the 
shortest dry seasons in India with only January and Feb- 
ruary being rainless. 


History 


Orissa, a part of the ancient kingdom of Kalinga, first 
grew prosperous through trade. Kalinganagar port de- 
veloped as early as 300 B.C. Java, Sumatra, Borneo, and 
Bali all established relations with the Kalinga kings. 

The Maurya king Asoka conquered and annexed the 
Kalingan kingdom in about 260 B.C. (see Asoka), Orissa 
regained its independence in about 100 B.C. under the 
local king Kharavela. He was a Jain, and perhaps the 
greatest of the Kalinga kings. His achievements in ex- 
tending his empire and descriptions of his capital are 
recorded in an inscription in the Udayagiri caves near 
Bhubaneswar. His exploits included military expeditions 
in which he defeated the king of the Deccan. 

After Kharavela, two separate areas in the north and 
centre of the Orissa region developed. Their names 
were Utkal (a land where the arts excelled) and Toshali. 
During this time, sea trade flourished, and Buddhism 
once again became a popular religion. 

Two dynasties had a major effect upon the history of 
Orissa. The rule of the Kesaris (A.D, 600-1076) and the 
Gangas (1076-1435) saw the development of a style of 
temple architecture often referred to as Indo-Aryan. The 
temples in and around Bhubaneswar were built by the 
kings of the Kesari dynasty. The founder of the Ganga 
dynasty, Choda Ganga (ruled 1076-1148), was a devout 
Hindu and a patron of art and literature, He built the 
great temple of Jagannath at Puri. The most famous ruler 
of the Ganga dynasty was Narasimha | (ruled 1238-1264). 
He was responsible for the construction of the temple of 
the Sun God at Konarak. 


A carved stone wheel is one of 24 that adorn the temple of the 
sun god, Surya, at Konarak, in Orissa. 
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The Langas became rich through trade and com 
merce and ured the wealth to finance their temple 
buiding My the earty 1400+ thet power was already 
starting to decline A Soler dynasty took control in 1435 
end ruled Orissa unti 1542 

During medieval imer Orissa had been powertul 
enough and remote enough to resist the Muslim teva 
vons from the north in the 12008 But for a time the At 
hans held Orissa in the 13005, and the powertul Mug 
hats arrived as conquerors in 1992 The Mughal 
empero Aiba anneved it in that year With the decline 
of the Mughals in the 1707s. the Marathas occupied 
Ones for a Bme unti the Retith took i over 

in 1765 after the victory of the British military leader 
Bobert Clive at Patiey the lau indis Commparry acquired 
parts of Oriara Cuttech and Puri come under Britnh 
Control Wh VERO) Mam terion areas remained under 
Prins aby nde mbya to the paramount authority of ien 
fer he (rater! kirpar tented Inha ganed ti inde 
pendere in 1947 

Dring msh rte several revolts took pisce in 
Ornea The wgrete set ones iu haded the Path Rebeibon 
4 1017, the Chomas risings of 1836 1856, and Sembhei 
ene Mt These wpriiangs were pt down 

fe BED siment ston bet promoted grath of 
EB CRAIN Cores ananena im Onin 

Anae he Bh comport of india, the Orya peaking 
wees mere pim ed unser Ai@erert stersrabesave unity 
inoan s the Bengal Preuderey the Mitra Pres 
Gerey. aed the Central Proviewes in the late 1800s. there 
begen s meremees to smnsigemute al Ore tpeaking 
seat to one shemmetrete wrt Thin movermert the 
(thal l n Keowerene wat £5 warty mprenion of po 
Biwai anoniem in Orna N racteeded in securing the 
toting wp of a separate proie of Ortone in 1994 

Alang with the (thal Ueno Mtemermeet the wider 
struggfe lor the treedce of aff indis sho became popu 
May in Orissa The sada the Son cooperation the 
O Derestuecinwen sad the (nat indis maveeneres all 
mon wide sex vigorous tuppert in this region in the 
Priecaty sates the Orina States Peoples Conference 
founded in 193) Caage) urni the opprettuon of 
fradal rulers and on behai of democratie rights 


At the time of independence in 1947 all the princety 
states chose to be part of the Indian union In Orissa 
Congress became the dominant party and was in power 
for a long period, in 1991, janata Dal became the ruling 


party in Orissa. 

Related artictes in Work! Book os lude 
Asoka india History ot 
Bane ras Jegarnarh 
buha kalinga Conquest of 
inha Carvernenent of Maurya Lirgere 


Orizaba, Pico de, is the highest mountain in Mexico 
and the third highest in North America Only Mount Me 
Kinley in the United States and Mount Logan in Canada 
are higher 

Pico de Orizaba rises 5.611 metres above sea level tts 
Artec name, Citlaltépet!, means “mountain of the star” 


The mountain stands about 48 kilometres north of Or 
taba, a resort and cotton milling city in southeastern 
Mexico. Pico de Orizaba is a volcanic mountain, part of 


Mexico's Neo-Volcanic Chain The volcano last erupted 
in the late 1600s. 

See aho Mountain (diagram Major mountains! 
Orkney is a group of 67 islands and many Islets tying 
off the northern coast of Scotland. Some 2) of the Ork 
ney islands, are inhabited The largest island. Mainland 
has most of the population including the towns of Kirk 
wall and Stromness 

The people of Orkney are called Orcadians They are 
descended trom Scots and Norse settlers The only 
towns are Kirkwall and Stromness. both of which are on 
Mainland 

Education. There are primary schools throughout the 
Islandi Most such schools are small There are two 
comprehensive secondary schools located at Kirhwall 
and Stromness 

Local government. Orkney is administered by ant 
land authority set up in 1975. 

Agriculture and fishing. Orcadian hill larmer: grow 
maindy grass, barley, and root crops Many larmeri beep 
Cathe of sheep and export thousands of each every yee 
They also export cheese Local fishing crews catch 
mainh shellfish These include crabs. lobsters muneti 
prawns, and scallops fish farming. expecially of simon 
i aho important 

Manulacturing Crah industries thrive on Ortam » 
duding jewellery manuta turing and wood caning tor 
fernture Many women wort st home knitting on me 
Chines The islandi have two whithy dittillerser 

Mineral resources. Oi i important to Ortneyt 
ecomomy. One of the richest heldi in the North Ses ber 
eant of Oriney Homa has an off terminal There are how 
grade depots of urarcum ovde 

Tramportation and communication Eey is © 
and tes services inh many of the ilands Ferries com 
nect Kiriwai wath Aberdeen and the Shetland: end 


Facts in brief about Orkney 


Adiemirtnte ative comro tri asi 

Largest tower torin? 

Arem Y) iay 

Populations 199) censas 194030 

Oket producte Beet cheese iuh jewmediery portair 
mheis 
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Scottish point 
lands extend for 80 kilometres north to south and for 64 
kilometres east to west 

ee aad pae aa 


Mainland. and the Isles Mainland is the largest is- 
land. Hoy, in the South isles, is next largest. There are 


many skerries (outcrops of rock that are submerged at 
high tide). The land is low lying, In many places it is 
overlaid by peat covered by grass or heather. Few trees 
grow on the islands because of the strong winds. Scapa 
Flow, to the south of Mainland, is an anchorage for 
large ships. 

Climate. The sea has a great effect on the climate of 
Orkney. There are no extremes of temperature, The cli- 
mate is mild in winter and cool in summer, The annual 
rainfall is 940 millimetres, 

History. Neolithic (New Stone Age) people inhabited 
the Orkneys perhaps as early as 4,000 years ago. They 
built Maes Howe and Skara Brae. Remains of circular 
stone-walled structures called brochs, which date from 
between 100 B.C and AD. 200, exist on the islands. They 
may have been places of refuge. 

The Vikings colonized the Orkneys during the 700s 
and 800s and ruled until 1468, Christian | of Denmark 
and Norway pledged the islands to Scotland to make up 
his daughter's dowry for her marriage to Scotland's 
James II. Many place names and family names in the is- 
lands are Norse in origin, The islands have their own 
saga, which is called the Orkneyinga Saga. it records the 
story of the earls of Orkney in the medieval period (see 
Saga) 


During the 1800s, Stromness became an important 
port for the trading ships of the Hudson's Bay Company, 
for whalers and sealers, and for herring boats. During 
World Wars | and Il, Scapa Flow was an important naval 
base. Since the 1970s, the search for and exploitation of 
oil from the North Sea has brought many jobs to Ork- 
ney. 

Related articles in World Book include 
Pentland Firth Scapa Flow Shetland 
Orlando, Florida (pop. 164,693), is a popular winter re- 
sort and tourist centre in the United States. Orlando's 
warm climate has helped to make it one of the fastest- 
growing cities in the United States. Walt Disney World 
opened about 24 kilometres southwest of the city in 
1971. This famous entertainment centre has contributed 
greatly to Orlando's rapid growth. Many people, includ- 
ing large numbers of retired citizens, have settled in Or- 


Stromness is an important 
ferry port for the Orkney Is 
lands. It lies in the eastern 


part of Mainland, the largest 
of the islands. 


lando because of the mild climate, Orlando also is the 
commercial centre of a large fruit-growing area. 

The development of Walt Disney World led to many 
construction projects in Orlando, They included apart- 
ment buildings, banks, hotels, motels, restaurants, and 
shopping areas. In 1972, Orlando completed a new Mu» 
nicipal Justice Building. A Civic Theater opened in 1973. 
In 1982, Walt Disney Productions opened EPCOT Center, 
a permanent world’s fair, at Walt Disney World. Another 
attraction there is the Disney-MGM Studios Theme Park, 
which opened in 1989. 

Orlando, Vittorio Emanuele (1860-1952), served as 
prime minister of Italy from 1917 to 1919. He took office 
just after the Italian Army suffered a terrible defeat in 
World War |. He helped raise civilian morale and spur 
the army on to victory. 

Orlando began his political career in the Italian Cham 
ber of Deputies in 1897, Between 1903 and 1917, he held 
various government jobs. He led the Italian delegation 
to the Versailles Peace Conference in 1919. He made 
strong demands there for increased territory for Italy. 
When the Allies failed to give Italy all that Orlando 
wanted, he was forced to resign as prime minister 

In 1922, Orlando supported Benito Mussolini, who 
became prime minister of Italy that year and soon began 
to create a dictatorship. But he denounced him in 1925, 
after Mussolini's henchmen murdered a Socialist leader 
Orlando helped overthrow Mussolini in 1943. Orlando 
was born in Palermo, Sicily. 

Orléans was the name of two branches of the royal 
French family, the houses of Valois-Orléans and 
Bourbon-Orléans (see Bourbon; Valois). 

Louis (1372-1407) founded the house of 
Valois-Orléans. He was the second son of King rien 
V, and the brother of Charles VI. Louis became duke o! 
Orléans in 1392. He wanted to rule when Charles VI be- 
came mentally ill, but his uncle, Philip of Burgundy, 
ruled. After Philip's death, his son John plotted Louis as 
sassination. 

Philippe (1640-1701), the son of Louis XIII and the 
only brother of Louis XIV, founded the house of 
Bourbon-Orléans. He became duke of Orléans in 1661. 


Philippe (1674-1723), son of the founder of the 
Bourbon-Orléans branch, became duke of Orléans in 
1701, He acted as regent of France until Louis XV came 
of age. He let John Law introduce a large amount of 
paper currency, which led to bankruptcy. 

Louis Philippe Joseph (1747-1793), the grandson of 
Philippe, was known as Philippe Egalité (Equality). He 
took this name during the French Revolution to show 
the people that he sided with them against the nobles. 
He voted for the death of King Louis XVI. But Philippe 
and other members of the Bourbon family were ar- 
rested in 1793, and he was beheaded. He was the father 
of Louis Philippe. Ferdinand, the eldest son of King 
Louis Philippe, became the duke of Orléans when his fa- 
ther became king. 

Louis Philippe Robert (1869-1926), the grandson of 
Ferdinand, was the last real claimant to the throne of 
France. He was a famous scientist, and led expeditions 
to the Arctic regions and to British East Africa. He was 
born in Twickenham, England, and was exiled from 
France in 1886. 

Orléans (pop. 107,965; met. area pop. 243,153) is an im- 
portant commercial centre in north-central France, It lies 
along the Loire River, For location, see France (political 

map). 

Orléans is located in the Loire Valley, a region famous 
for its many estates and chateaux (large country houses). 
The city has a number of medieval buildings~including 
the Gothic Cathedral of St. Croix and the University of 
Orléans. Important in flower production, Orléans grows 
most of the commercially raised roses in France. Its 
many other products include cars, clothing, sweets, 
electric appliances, farm machinery, liqueurs, and phar- 
maceuticals, It is the capital of the Loiret department lad- 
ministrative district) and the Centre region. 

Roman soldiers established a colony at the site of 
what is now Orléans in 52 B.C. In 1429, Joan of Arc led 
the French Army in saving the city from English invasion. 
Orléans, Battle of. See Army (table: Famous land 
battles). 

Ormandy, Eugene (1899-1985), became one of the 
world’s best-known conductors during his long career 
in the United States as director of the Philadelphia Or- 
chestra. From 1936 to 1938, Ormandy shared the direc- 
tion of the orchestra with Leopold Stokowski. Ormandy 
Served as the orchestra's sole music director from 1938 
to 1980, His performances stressed romantic and neo- 
romantic music and emphasized fine string playing and 
rich orchestral tones. Under Ormandy’ leadership, the 
Orchestra toured many countries and made many re- 
Cordings. 

Eugene Ormandy Blau was born in Budapest, Hun- 
gary. He studied the violin with Jenö Hubay, a noted 
Hungarian violinist. In 1921, Ormandy went to the 
United States to make a concert tour. Instead, he be- 
came a violinist in the orchestra of the Capitol Theater in 
New York City. Soon he had opportunities to conduct 
and in 1931 he became principal conductor of the Min- 
Neapolis Symphony Orchestra. He held this position 
Until moving to Philadelphia. Ormandy became a U.S. 
citizen in 1927. 

ment. See Art and the arts; Clothing; Gem; Jew- 
ellery and their lists of Related articles. 
ithischian. See Dinosaur (Kinds of dinosaurs). 
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is the scientific study of birds. It includes 
the description, history, and classification of birds, their 
distribution, their activities, their ecological importance, 
and their economic value to people. The activities of 
birds that ornithologists study include mating, nesting, 
rearing of young, feeding, flight, navigation, and migra- 
tion. Photography is used to document the activities of 
birds, and recordings are made of their songs. 

The beauty of birds, their interesting habits, and their 
importance to people as a source of food, clothing, and 
other products attract professional and amateur scien 
tists, as well as bird watchers, Many people belong to 
bird clubs, The International Council for Bird Preserva- 
tion was founded in England in 1922. 

See also Bird (Bird study and protection); Audubon, 
John James; International Council for Bird Preserva- 
tion; Radar (in scientific research), 

Ornithopod. See Dinosaur (Kinds of dinosaurs), 
Orn! is a machine designed to fly by flapping 
its wings like a bird, No one has ever built a successful 
ornithopter, but people have dreamed of such a vehicle 
since ancient times, Some small-scale models have 
flown, But all attempts to build ornithopters that carry 
people have failed 

Ornithopters are classified in two ways. The first type 
uses various forms of wings for support in the air, and 
fastens the wings to a person's body. The second type 
uses a caliin or cockpit to house the pilot. The wings are 
attached and operated from the cockpit. The English 
philosopher Roger Bacon suggested the idea of the or 
nithopter about 1250. 

See also Aeroplane (Early experiments and ideas); 
Leonardo da Vinci (picture), 

Ornithosis. See Psittacosis. 

Orozco, José Clemente (1883-1949), was a Mexican 
painter, He became known for murals that use themes 
from Mexico's history, Orozco’s style emphasizes human 
figures portrayed with strong lines, dramatic angles, 
and brownish colours. 

Orozco was born in Zapotlán. He spent his early ca 
reer drawing political and satirical cartoons. In the early 


An Orozco mural shows the god Quetzalcóatl rising above 
Aztec temples to arouse Amerindians to improve their culture 
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1920s, Orozco and several other Mexican artists began 
painting frescoes on walls in public buildings (see 
Fresco). Unlike the work of fellow muralists Diego RI- 
vera and David Siqueiros, Orozco’s frescoes seldom 
contain political messages. Instead, his paintings ex- 
press his reaction to the suffering and struggles of com- 
mon people everywhere. 

In the 1930s, Orozco turned to a more abstract style. 
Examples include the murals in public buildings in Gua- 
dalajara and Mexico City. 

See also Mexico (picture: The Palace of Justice); Paint- 
ing (picture: Fresco painting). 

Orpen, Sir William (1678-1931), was an Irish painter. 
Some of his best-known paintings were done at the 
front in World War | (1914-1918). He was official painter 
at the Paris peace conference after the war, Orpen was 
born at Stillorgan, near Dublin. He studied at the Metro- 
politan School of Art in Dublin and at the Slade School 
of Fine Art in London. He later became a fashionable 
portrait painter, 

Orphanage. See Children’s home; Foster parent. 
Orpheus was a musician in Greek and Roman mythol- 
ogy. The music of his voice and lyre was so beautiful 
that animals, trees, and stones followed him, and rivers 
stopped flowing to listen. His mother was the muse Cal- 
Nope and his father was either the mortal Oeagrus or 
the god Apollo, 

Orpheus joined the Argonauts in their questo cap- 
ture the Golden Fleece, Later, he married Eurydice, 
whom he loved dearly, After she died, he went to the 
Underworld to bring her back. His music charmed 
Hades and Persephone, the rulers of the Underworld, 
and they granted Eurydice permission to leave, But they 
warned Orpheus not to look back at her on the way up 
to the earth. He glanced back too soon and she disap- 


Orpheus angered some women of Thrace because he 
took no interest in them or in their worship of the god 
Dionysus, and they tore him to pieces. 

See also Eurydice; Argonauts. 

Orr, Bobby (1948- ), became famous as one of the 
greatest defencemen in the history of the U.S's National 
Hockey League INHU., He was especially known for his 
skilful skating, high scoring, and team leadership, 

Orr broke all major NHL scoring records for defence- 
men. He was the first defenceman to score more than 
100 points in a season and the only one to lead the 
league in scoring. He won the scoring trophy twice. Orr 
also set the career record for most points scored by a 
defenceman. He was 


was chosen the league's 
Most Valuable Player three 
times. 

Robert Gordon Orr was 
born in Parry Sound, On- 
tario, Canada. He played in 
the United States for the k 
Boston Bruins from 1966 to 
1976, when he signed with 
the Chicago Black Hawks. 
He retired as a player in 
1978. 


Orrisroot is the dried, sweet-smelling rhizome lunder- 
ground stem) of certain irises, It is used to give per- 
fumes a scent of violets, The fragrant oil extracted from 
orrisroot is not so widely used as it once was, because 
of its high price and the availability of synthetic substi- 
tutes. But small amounts are still used in certain expen- 
sive perfumes, Orrisroot comes from three species—/ris 
florentina, Iris germanica, and Iris pallida. These irises 
are cultivated near Verona and Florence, Italy; and 
Grasse, France. The rhizomes are dug in the summer, 
and dried in the sun. They yield a waxy material contain- 
ing an oil that smells like violets and is used in per- 
fumes. See also Iris. 

Ortega, Daniel (1945- _), was head of Nicaragua's 
government from 1979 until 1990. In 1979, he was named 
the leader of a revolutionary government when his 
party, the Sandinista National Liberation Front, over- 
threw the government of Anastasio Somoza Debayle. 
Ortega was elected president of Nicaragua in 1984. His 
term as president ended in 1990, when he was defeated 
in a presidential election by Violeta Barrios de Cham- 
orro, the leader of a coali- 
tion that opposed Sandi- 
nista rule. 

Under Ortega, Nicara- 
gua's government im- 
proved health care in rural 
areas, built many new 
schools, and reduced illit- 
eracy. It also took control 
of many businesses, in- 
creased press censorship, 
and restricted the civil 
rights of its political oppo- 
nents. Critics of Ortega, in- 
cluding the United States 
government, charged that 
he had set up a Communist dictatorship. In 1981, Nicara- 
guans who opposed Ortega’s government—called 
contras—began a guerrilla war against the government. 
In 1988, Ortega helped negotiate a cease-fire between 
his government and the contras. 

Ortega’s leadership of Nicaragua was greatly influ: 
enced by the country’s relationship with the United 
States. The United States had been Nicaragua's chief 
trading partner until the Sandinista party came to 
power. The United States opposed Ortega's leadership. 
It sharply reduced trade with Nicaragua and provided 
funds to the contras. Ortega struggled to improve an 
economy crippled by the U.S. trade cuts, by the war 
against the contras, and by high government spending 
for health and education. 

Ortega was born in the town of La Libertad. His full 
name is Daniel José Ortega Saavedra. In the 1960s, OF 
tega became a guerrilla leader of the Sandinista opposi- 
tion to the Somoza government. He was imprisoned 
the government from 1967 to 1974. After his release, he 
was exiled to Cuba where he recieved military training- 
He returned to Nicaragua and helped lead the over 
throw of the Somoza government. 

See also Nicaragua (Recent developments). 

Ortega y Gasset, José (1883-1955), was a Spanish 
philosopher and essayist. He wrote Meditations on Qui- 
xote (1914), which anticipated themes that existentialist 


d 


Daniel Ortega 


osophers made popular more than 10 years later. 
fega emphasized the idea that we are “condemned to 
free,” and therefore all individuals must determine 
bir own place in history. See Existentialism. 
Ortega cherished aristocratic values. He felt that with- 
spiritual leadership from the top, society would be 
down to the level of its lowest members, For Or- 
this problem was especially serious because of the 
e of self-confidence he saw in Europe, and the 
of merely technical modes of thought and organiza- 
in in the 1900's. He explored these ideas in his best- 
book, The Revolt of the Masses (1930), in The De- 
ization of Art (1925), Ortega discussed the tend- 
icy of modern art to rid itself of human content. 
‘Ortega was born in Madrid. He was strongly influ- 
d by the philosophy of Immanuel Kant while he was 
dying in Germany. Ortega was professor of philoso- 
hy at Madrid University from 1910 to 1936. Because of 
Spanish Civil War, he lived in exile from 1936 to 
5, when he returned to Spain. 
odontics is the branch of dentistry that prevents 
id corrects irregular positions of the teeth. In addition 
į causing poor personal appearance, irregularly posi- 
d teeth are difficult to clean. Thus, they are more 
to decay and promote gum diseases (see Teeth 
priodontal diseases). They also can cause chewing and 


ans, Malocclusions usually arise during childhood 
the teeth grow. They most commonly occur when the 
ith are too large for the available jaw space. Under 
conditions, the teeth become crowded and turned 
it of position. In some cases, one of the jaw bones is 
than the other, creating a condition of overbite or 
bite. 
Malocclusions can sometimes be prevented by the 
irly removal of certain deciduous teeth (baby teeth). 
process, called serial extraction or guidance erup- 
mn, relieves crowding that occurs as new teeth break 
ough the gums. If the teeth are already out of posi- 
rthodontists cement metal or plastic braces 
d each tooth and connect the braces with wires, 
dually tightening the wires, they move the teeth 
O proper position. In some cases, a tooth is extracted 
‘that other teeth can be moved into its place. 
Orthodontic treatment is typically begun when pa- 
ts are 10 to 16 years old and lasts about two years, 
ny adults also undergo orthodontic treatment, but 
nt time is generally longer. 
also Dentistry; Teeth (Malocclusion). 
dox, Eastern. See Eastern Orthodox 
s. 
dics is a branch of medicine that deals with 
Orders of the bones and muscles and their associated 
8, Doctors who practise orthopaedics are called 
paedic surgeons. They treat a broad range of med- 
oblems, including fractures, injuries to tendons 
ents, and deformities of the limbs and spine. 
orthopaedic disorders are present at birth. Oth- 
r during childhood due to problems of growth 
Tn later life as a result of aging. Still others result from 
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In treating orthopaedic disorders, doctors prescribe 
drugs, surgery, or physiotherapy. For example, the spe- 
cialist may perform surgery to correct a fracture or de- 
formity. After the surgery, the specialist may apply a cast 
or brace and prescribe physiotherapy to aid healing. 
Such therapy might involve use of a device that pro- 
duces electrical impulses that promote bone healing. 
The specialist also may perform surgery to replace an 
injured or arthritic joint with an artificial joint made of 
plastic, metal, or other materials, The joint most com- 
monly replaced is the hip. 

See Insect (table), 
Orwell, George, was the pen name of Eric Arthur 
Blair (1903-1950), an English novelist and social critic, Or- 
well became famous with his novel 1984, published in 
1949, The book is a frightening portrait of a totalitarian 
society that punishes love, destroys privacy, and distorts 
truth. The grim tone of 7984 distinguishes it from Or- 
well's Animal Farm (1945), an animal fable satirizing the 
communist government of the Soviet Union under Sta- 
lin. 

Orwell was a unique combination of middle-class in- 
tellectual and working-class reformer. A strong autobio- 
graphical element runs 
through most of Orwell's 
writing, giving both his 
novels and essays a sense 
of immediacy and convic- 
tion. For example, his expe- 
riences living in poverty 
colour A Clergyman's 
Daughter (1935), The novel 
attacks social injustice and 
ranges from the miseries 
and hypocrisies of the 
poor of middle-class back- 
ground to the near-starva: 
tion of the slumdweller. 
Homage to Catalonia \\938) 
is a nonfiction work based on Orwell's brief career as a 
soldier, He describes his disillusionment with the Loyal- 
ists during the Spanish Civil War, 

Orwell was born in Bengal, India, the son of an Eng- 
lish civil servant. He attended Eton public school in Eng- 
land from 1917 to 1921 and served with the Indian Impe- 
rial Police in Burma for five years. On his return to 
England in 1927, he chose to experience a life of pov- 
erty, and lived as a tramp in England and Europe until 
the mid-1930's. Down and Out in Paris and London (1933) 
is an account, in fictional form, of his experiences dur- 
ing this period. 

Oryx is the name of three species of antelope that live 
in desert regions. They all have light-coloured coats that 
blend in with their backgrounds. They also have distinct 
dark patches on the face. Oryx measure up to | metre at 
the shoulders. 

The oryx of eastern and southern Africa is also known 
as the gemsbok or beisa (see Gemsbok). The gemsbok 
and Arabian oryx have long, straight, pointed horns. The 
scimitar-horned oryx of northern Africa has large back- 
ward-sweeping horns. 

The Arabian oryx has been brought back from the 
verge of extinction by extensive captive breeding 
(breeding in captivity) programmes in several countries 
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of the Arabian Gulf. One of the first successful attempts 
at captive breeding was from a herd reared at Phoenix 
Zoo in Arizona in the southwestern United States. The 
scimitar-horned oryx has also been bred in captivity, and 
released in the wild. 

Oryx have become rare mainly due to hunting. 

Scientific classification. Oryx belong to the family Bovidae, 
genus Oryx The gemsbok is O. gazella, the Arabian oryx is O. 
leucocoryx, and the scimitar oryx is O. dammah. 
Osage orange is a small- to medium-sized tree 
planted across the United States for hedges, ornamental 
purposes, and shade. It originally was found in Texas, 
Oklahoma, and Arkansas. The name refers to the Osage 
Indians of that region, and to the tree's greenish-yellow 
fruit, which looks like an orange but is inedible. The 
Osage orange is sometimes called bodark, bois darc, 


Summer and 
winter appearance 


Bork 


The orange has greenish-yellow fruit that resembles an 
orange. The tree has a short trunk and crooked branches and 
long, pointed leaves. Its yellow wood is hard and durable. 


bowwood, or hedge apple. 

The tree has a short trunk and crooked branches. Its 
long, pointed leaves are a shiny dark green. It has thorny 
twigs and a milky, bitter sap. Pioneers planted Osage or- 
ange trees as a "living fence” around their farms before 
barbed wire came into use. 

The yellow wood of the Osage orange is hard, strong, 
and durable. The Indians preferred it for their bows and 
war clubs. It makes good fence posts and was used for 
wagon wheels. A yellow dye can be made by boiling 
chips of the wood in water. 

Scientific classification. The Osage orange tree belongs to 
the mulberry family, Moraceae. It is Maclura, pomifera. 
Osaka (pop. 2,636,260) is the third largest city in Japan. 
Only Tokyo and Yokohama have more people. Osaka, an 
important industrial and commercial centre, lies on 
Osaka Bay on the southern coast of Honshu Island (see 
Japan [political map). 

Osaka covers about 205 square kilometres. It is some- 
times called the “Venice of Japan” because of its many 
canals and rivers. Since the 1960's, some of these water- 
ways have been filled and highways built over them. 

Central Osaka lies on the delta of the Yodo River. Of- 
fice buildings, shops, hotels, restaurants, and entertain- 
ment centres fill this section of the city. Many shopping 
centres have been built underground because of a 
shortage of land, 

Osaka has many museums, theatres, and religious 


shrines. Osaka Castle, built in 1584, houses a museum 
with historical exhibits. Bunraku Theatre presents pup- 
pet shows, and Kabuki Theatre offers stage perform- 
ances. Osaka has 13 universities, including government- 
supported Osaka University. In 1970, Osaka was the site 
of Expo 70, the first world’s fair to be held in Asia, 

In the past, most Osakans lived in small wooden 
houses. Today, many Osaka residents live in large 
blocks of flats. The city's population increased by more 
than a million during the 1950s, and this rapid growth 
led to shortages of land and housing. Many Osakans 
have moved to the suburbs to escape the city’s crowded 
conditions, high prices, and pollution. 

Osaka is famous for its good food, especially seafood. 
Local specialties include eel; shrimp; turtle; and 
kaminabe, a fish stew cooked in a paper pot. 

Osaka produces about 25 per cent of all the products 
manufactured in Japan, including 40 per cent of Japan's 
exports. Osaka exports clothing, electrical appliances, 
and fabrics. It imports raw materials, especially cotton. 
The city is also a financial and trade centre. 

Osaka has serious traffic problems in spite of efforts 
to improve public transportation, Buses, an under- 
ground railway system, and commuter trains serve the 
city. Some of the world’s fastest trains travel between 
Osaka and Tokyo, a distance of about 400 kilometres. 
These trains reach speeds of about 200 kilometres per 
hour, Osaka International Airport is one of the busiest in 
Asia. 

Osaka was settled in ancient times. It later became 
Japan's major port and commercial centre. Toyotomi 
Hideyoshi, the ruler of Japan from 1585 to 1598, encour- 
aged merchants to move to Osaka. The government 
opened Osaka’s port to foreign trade in 1868, 


al 
hthe 


Osaka, Japan's third largest city, is an important commerci 
and cultural centre. Numerous canals and rivers run throug 
city, which lies on the southern coast of Honshu Island. 


Allied bombing raids destroyed much of Osaka dur- 
ing World War II (1939-1945). The people rebuilt their 
city after the war, Osaka‘s population growth created a 
need for more housing, sewers, roads, and railways. 
Many of these improvements were completed during 
the city’s preparations for Expo ‘70. 

Osborne, John (1929- _), an English dramatist, be- 
came famous with his first important play, Look Back in 
Anger (1956). The drama deals with Jimmy Porter, an ed- 
ucated but poor young man, Porter lashes out at every- 
one around him in anger and frustration because the 
world no longer offers any ideals or causes he can be- 
lieve in. Look Back in Anger was a vivid contrast to the 
sort of polite upper-middle-class stories and characters 
presented in most British plays of the time. It was the 
first of a new kind of play of protest that came to be 
known as kitchen sink drama. 

Osborne's other early plays also criticized society. The 
Entertainer (1957) uses a run-down old comedian to 
symbolize the decline of the British Empire. Luther (1961) 
presents a modern interpretation of Reformation reli- 
gious leader Martin Luther as a troubled rebel. /nadmis- 
sible Evidence (1964) portrays the breakdown of a suc- 
cessful lawyer as he realizes how empty his life is. As 
Osborne grew older, his plays became more conserva- 
tive. He defended the way of-life he had once criticized 
and attacked younger social critics. He also wrote an au- 
tobiography, A Better Class of Person (1981), John James 
Osborne was born in London. 

Oscan was a language used by one of the earliest 
known peoples of Italy. It was part of the Indo- 
European family, and was distantly related to Latin. 
Oscar. See Film Industry (Festivals and awards). 
Oscillation. See Electronics (Oscillation). 
Oscillograph. See Oscilloscope. 

Oscilloscope is an electronic instrument that displays 
changing electrical signals. The signals appear as 
straight or wavy lines or in other patterns on a fluores- 
cent screen, 

Oscilloscopes are used in such fields as industry, 
Medicine, and scientific research. Electronics engineers 
Use the instruments to test computers, radios, and other 
electronic equipment. Doctors use them to study electri- 
cal impulses from the brain or heart. Light, mechanical 
motion, and sound can be studied with oscilloscopes. 
Devices called transducers change these forms of en- 
ergy into electrical signals. 

The screen of an oscilloscope is the front of a cath- 
ode-ray tube, a special type of vacuum tube. Inside the 
tube, a device called an electron gun projects a beam of 
electrons onto the fluorescent screen. Any movement of 
this beam leaves a glowing line on the screen. A circuit 
Called the time base causes the beam to move repeat- 
edly from left to right. At the same time, the signal to be 
Studied is fed into the oscilloscope and causes the beam 
to move up and down. This movement corresponds to 
oscillations (vibrations) in the signal. The beam moves 
A and down while moving from left to right, and so 
me a pattern on the screen. This pattern represents 

e oscillating signal. 

“3 oa oscilloscope is a type of oscillograph, which is any 
rument that displays or records electrical signals. 
eile types of oscillographs change electrical signals 

o mechanical movements that are recorded on paper 
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An oscilloscope shows electrical or sound waves or other vi- 
brations as patterns on a fluorescent screen. 


or photographic film. For example, some oscillographs 
use a lightweight pen called a stylus to draw a wavy line 
on a moving paper chart. 

See also Cathode rays. 
O’Shane, Pat (1941- _), an Australian lawyer, be- 
came Australia's first Aboriginal barrister in 1976. Patri- 
cia June O’Shane was born in Mossman, Queensland. 
She was educated at Cairns High School and at Kelvin 
Grove Teachers’ College in Brisbane. From 1962 to 1972, 
she taught at Cairns High School. In 1973, she moved to 
Sydney, where she studied law at the University of New 
South Wales. After graduation, she practised law with 
the Aboriginal legal services in Sydney. From 1978 to 
1981, she was the coordinator of a task force assisting a 
New South Wales parliamentary inquiry on Aborigines. 
She worked as secretary of the ministry of Aboriginal af- 
fairs in New South Wales from 1981 to 1986, at which 
time she became a magistrate. 
Osier is the name of certain shrubs and small trees in 
the willow family. They grow best along streams. These 
willows have tough, slender stems that can be used for 
making baskets and furniture. The common osier and 
the purple osier are cultivated for their flexible stems. 
An American dogwood is called red-os/er dogwood be- 
cause its bark resembles that of some willows. 


Scientific classification. Osiers belong to the willow family, 
Salicaceae. The common osier is Salix viminalis. The purple 
osier is S. purpurea. The red-osier dogwood is in the dogwood 
family, Cornaceae. It is Cornus stolonifera. 


See also Willow. 

Osiris was an Egyptian fertility god who became the 
chief god of the underworld. He is generally shown as a 
bearded human mummy with green or black flesh. He 
holds a shepherd's crook and a whip and wears a coni- 
cal white crown with ostrich feathers on either side. 

As son of the earth god Geb, Osiris was regarded as a 
source of the earth's fertility. Egyptians sometimes com- 
pared him to the Nile River. As a popular Egyptian deity, 
Osiris was often identified with other deities. At Busiris 
in the delta region, he absorbed the characteristics ofan 
earlier god-king. At the burial ground at Abydos, he re- 
placed a god of the dead. 

In Egyptian royal theology, the king was a living 
Horus, who was the son of Osiris. After the king died, he 
became Osiris. After Egyptian funeral practices became 
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Osiris was one of the principal ancient Egyptian gods. He ruled 
the underworld and is often portrayed as a mummy seated on a 
throne wearing the crown of Upper Egypt. 


more democratic, every Egyptian expected to become 
an Osiris after death. Osiris was the central figure in 
Egypt's most popular myth. For an account of this myth, 
see Mythology (Egyptian mythology), 

See also Isis; Set. 

Osler, Sir William (1849-1919), was a Canadian doc- 
tor and one of the greatest medical educators. One of 
Osler’s most notable contributions to medicine was the 
organization of a clinic at the Johns Hopkins Hospital in 
Baltimore, Maryland, U.S.A. It became the model for 
modern medical education in the United States. Osler 
strongly favoured using “the patient for a text’, and he 
perfected the method of teaching that encourages stu- 
dents to become involved in patient care and learn the 
practical art of medicine at the bedside. 

Osler discovered the 
presence in the blood- 
stream of what later were 
called discs, or blood 
platelets (see Blood 
(Platelets). Among his 
many scientific papers are 
important studies of the 
heart and research on ty- 
phoid fever, pneumonia, 
malaria, infant mortality, 
and other medical and 
public health problems. 

His writings. Osler pub- 
lished Principles and Prac- 


tice of Medicine in the United States in 1892. In 1897, an 
adviser to John D. Rockefeller, wealthy American philan- 
thropist, read the book and was inspired by the poten- 
tial of medical research, especially in microbiology. This 
incident led to the founding of the Rockefeller Institute 
for Medical Research in 1901. Osler’s humanistic essays 
were collected in Aequanimitas (1904) and An Alabama 
Student (1908), 

His life. Osler was born on July 12, 1849, in Bond- 
head, Ontario, Canada. He graduated from McGill Uni- 
versity, Montreal, in 1872. He served at McGill from 1875 
to 1884 as a lecturer in physiology and as professor of 
medicine. In 1884, he became clinical professor of medi- 
cine at the U.S. University of Pennsylvania. He was ap- 
pointed professor of medicine at the new Johns Hopkins 
University in the U.S. four years later. At the same time, 
he was made physician-in-chief to the new hospital 
there. Osler went to Oxford University, in England, in 
1905 as Regius professor of Medicine, one of the most 
prestigious medical positions in Great Britain. He be- 
came a baronet in 1911, He helped organize the British 
medical profession during World War | (1914-1918). 
Oslo (pop. 449,220) is the capital and largest city of Nor- 
way. It is also the nation’s chief economic, industrial, and 
cultural centre, and one of its leading seaports. Oslo lies 
on the southeast coast at the head of the great Oslo 
Fiord. The city is about 130 kilometres north of the Skag- 
errak, an arm of the North Sea (see Norway (map). From 
1624 until 1925, Oslo was called Christiania in honour of 
King Christian IV, who planned the rebuilding of the city 
after a fire destroyed it. x 

The Royal Palace and the Parliament Building stand 
along Karl Johans Gate, the main street in the central 
section of Oslo. City Hall, the medieval Akershus Castle, 
and the citys commercial district are south of Karl Jo- 
hans Gate. 

Oslo has Norway's oldest and largest university, an 
Evangelical Lutheran cathedral, and many museums. The 
Viking Ships Museum displays ships used by the Vi- 
kings about a thousand years ago. The Fram and Kon- 
Tiki museums house the Fram, a famous polar explora- 
tion ship; and the Kon-Tiki, the raft of anthropologist and 
adventurer Thor Heyerdahl (see Heyerdahl, Thor). 
Other museums include the Norwegian Folk Museum, 
Norwegian Maritime Museum, Historical Museum, and 
Edvard Munch Museum. About 150 works by Gustav 
Vigeland, one of Norway's greatest sculptors, are in 
Oslo's Frogner Park. 4 

Manufacturing employs about 25 per cent of Oslo's 
workers, Major industries include shipbuilding and the 
production of chemicals, machinery, metals, paper, tex- 
tiles, and wood products. Banking, communications, 
electronics, food processing, shipping, and tourism also 
play important roles in the city’s economy. Oslo is the 
hub of the Norwegian national railway system. An inter 
national airport lies just outside the city. 

Oslo was founded by King Harold Hårdråde about 
1050. In 1299, Akershus Castle was built on a rocky pet 
insula overlooking the fiord. Fire destroyed Oslo in 
1624, but the people rebuilt the city northeast of the cas 
tle. Norway was united with Denmark from 1380 to 1814, 
and with Sweden from 1814 to 1905, In 1905, it became 
independent, with Oslo as the capital. By the mid-1800, 
the city had grown into a major administrative, eco 


nomic, and military centre, The development of ship- 
ping and industry, plus the forest and agricultural re- 
sources of southeastern Norway, helped give Oslo the 
dominant role in the nation’s economy that it still has. 

See also Norway (Climate; pictures). 

Osmefia, Sergio (1878-1961), a Filipino statesman, 
was president of the Philippines from 1944 to 1946. In 
1907, he founded the Partido Nacionalista (National 
Party), which became the country's most influential polit- 
ical party. He led the party until 1921. 

Osmeña was born in Cebu City, on the central Philip- 
pine island of Cebu. In 1903, he graduated in law from 
the University of Santo Tomas, in Manila. He became a 
well-known nationalist leader editing £/ Nuevo Dia (The 
New Day), a Spanish language newspaper in Cebu City. 
He served as governor of Cebu from 1904 to 1907. In 
1907, Osmeña was elected as a representative in the first 
Philippine National Assembly. In 1935, Osmefia became 
vice president of the Commonwealth of the Philippines. 
When the Japanese invaded the Philippines in 1942, 
Osmeña went to the United States. On President Manuel 
Quezon’s death in 1944, Osmeña became president and 
returned to the Philippines, In the 1946 presidential elec- 
tions, Osmeña was defeated by Manuel Roxas. 
Osmium is a hard metallic element, symbol Os. It is 
twice as heavy as lead, and has a density of 22.48 grams 
per cubic centimetre at 20° C. It has an atomic weight of 
190.2 and its atomic number is 76. Its chemical symbol is 
Os. Smithson Tennant, a British chemist, discovered os- 
mium in 1804. Osmium is refined from the same ores in 
which platinum is found, Some osmium has been found 
in platinum mines in California and Tasmania. 

The pure metal is a fine, black powder or a hard blue- 
grey mass. The boiling point of osmium is about 5300° C 
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Its melting point is 2700° C, but it can vaporize before a 
high temperature is reached, When heated above 93° C, 
osmium gives off a vapour that can damage the eyes, 
lungs, and skin. The metal is used to tip pen points and 
record player styluses, and to make standard weights 
and measures, 

Osmosis is the movement of liquid from one solution 
into another through a membrane that separates them. 
The process is essential for the survival of living things. 
For example, a plant absorbs most of its water by means 
of osmosis. In animals, osmosis helps regulate the flow 
of water between body fluids and cells, Osmosis also 
has several industrial uses, such as water purification 
and food preservation. 

How osmosis works. A mixture of substances that 
cannot be separated mechanically is called a solution. A 
liquid solution consists of a dissolved substance called a 
solute and a liquid called a solvent. During osmosis, 
some of the solvent from one solution moves through a 
membrane into another solution. The membrane is 
semipermeable—that is, it allows some substances, but 
not others, to pass through. The solvent moves between 
the solutions according to the number of the molecules 
of the solute and the temperature and pressure of each 
solution. In normal osmosis, the solvent moves into the 
solution that contains more solute molecules. 

Osmosis can be demonstrated by performing the fol- 
lowing experiment. First, fasten a piece of cellophane 
tightly over the bottom of a glass tube and put some 
sugar solution into the tube. Then, place the tube ina 
container of pure water so that the levels of the water 
and the sugar solution are equal. After several hours, 
the liquid inside the tube rises because water has 
moved into the sugar solution. 


Oslo is the capital and largest city of Norway. It also ranks as the country's leading seaport. Passen- 
Ser ships, cargo vessels, and fishing boats dock at Oslo's busy harbour, above right. Many parks 
4nd gardens, such as the one shown above on the left, add to the scenic beauty of the city. 
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Water moves into the sugar solution because water 
molecules are smaller than sugar molecules. Thus, only 
water molecules pass through the cellophane, which is 
the semipermeable membrane. At the same time, the 
larger sugar molecules interfere with the water mole- 
cules in the tube and prevent some of them from mov- 
ing through the membrane. As a result, more water 
moves into the tube than out of it. 

As the water moves into the tube, the sugar solution 
rises and causes the pressure in the tube to increase. 
The solution continues to rise until the pressure in the 
tube equals the pressure of the water entering it. The 
pressure of the water is called osmotic pressure. 

Osmosis and life. In the human body, osmosis plays 
an important part in the function of the kidneys. It also 
results in the transfer of water and various nutrients be- 
tween the blood and the fluid of the cells. 

Plant roots take in water and some minerals as a re- 
sult of the osmotic process. Osmosis helps to transport 
the water and to maintain a plant's shape and stiffness. 

Uses of osmosis. Chemists use a process called re- 
verse osmosis to purify water. In normal osmosis, water 
flows from fresh water into seawater when the seawater 
and the fresh water are separated by a semipermeable 
membrane, But if pressure is applied to the seawater, 
the movement of water reverses direction, and fresh 
water is produced from seawater, Some shipwreck vic- 
tims have used survival kits that filter drinking water out 
of seawater by osmosis. 

Osprey, also called fish hawk, is a fish-eating bird. Os- 
preys feed by making spectacular plunges into water 
from heights of 15 to 30 metres. They hit the water feet 
first with a great splash and seize a fish with their long, 
slender claws. These birds live throughout the world 
along rivers, lakes, seacoasts, and bays. Ospreys in 
northern regions migrate to warm areas for the winter. 

The osprey is about 60 centimetres long, with a wing- 
spread of nearly 2 metres. It is dark brown above and 
has some white on its head. It is white below with a few 
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Glass tube. 


The 


Water enters the glass tube through the cellophane, which serves as a semiper- 
meable membrane. As the water mixes with the sugar solution, the solution rises. 


of osmosis can be demonstrated in the experiment shown above. 


The osprey ts a brown-and-white bird of prey. It lives near bod- 
ies of water and feeds on fish swimming near the surface. 


streaks of dark brown. 

Ospreys nest in trees, jagged rocks, or low bushes, or 
on the ground. Ospreys build extremely large nests. 
Some nests measure up to 2 metres across. Nest- 
building materials include seaweed, sticks, bones, or 
driftwood. Ospreys usually lay three eggs. Incubation of 
the eggs lasts about 37 days. 

Insecticides such as DDT and human disturbance of 
the bird's habitat have reduced the number of ospreys 
in several locations, In some places, ospreys are consid- 
ered endangered birds, 

Scientific classification. The osprey belongs to the family 
Accipitridae. It is Pandion haliaetus. 

Ossining Correctional Facility. See Sing Sing. 


Water- 
molecule 


Molecules of water pass through the cello- 
hane, as shown in the above diagram, a the 
farger sugar molecules do not. The level o! sed 
sugar solution rises because more water m0! 
cules move into the solution than out of it. 


Ostend (pop. 69,129) is a Belgian city on the North Sea, 
about 125 kilometres northwest of Brussels (see Bel- 
gium [political map). Ostend lies in the Dutch-speaking 
region of Belgium. Its name in Dutch is Oostende. It is 
an important Belgian port. Ostend conducts an export- 
import business with many countries. It is a harbour for 
cross-channel boats from Dover, England. Ostend fisher- 
men catch cod and herring. Oysters are cultivated off- 
shore. Ostend is a fashionable summer resort. Visitors 
enjoy its sea-front promenade and listen to concerts in a 
building called the Kursaal, the centre of the city’s social 
life. 

Dutch, Spanish, and French troops have fought many 
battles for Ostend, because of its value as a port. In 
1865, its fortifications were destroyed by the Belgian 
government, and Ostend became important for ship- 
ping. Ostend was damaged in World War I (1914-1918) 
and again in World War II (1939-1945). 
Osteology is the science concerned with the structure 
and function of bones. Osteologists study the bones of 
human beings and animals, They can determine the 
sizes and living habits of prehistoric animals from 
bones. They also can tell the age, sex, height, and weight 
of the person or animal from which the bones came. Os- 
teology also includes the study of bone disorders and 
diseases. See also Bone. 
Osteomyelitis is an inflammation of bone and bone 
marrow, the jellylike material in the core of bones. Os- 
teomyelitis is caused by infection, usually from a bacte- 
rium called Staphylococcus aureus. Infection of bone 
marrow may occur if a person has a compound fracture. 
In such a fracture, bone marrow may be exposed to air 
containing bacteria. In other cases, the blood carries 
bacteria from a boil, from infected tonsils, or from infec- 
tion somewhere else in the body to the bone marrow. 
Symptoms of acute osteomyelitis include fever, chills, 
pain over the infected bone, and nausea. Doctors usu- 
ally treat the infection with antibiotics. Occasionally, sur- 
gical drainage may be necessary. Delay in treating os- 
teomyelitis may result in bone shortening and 
consequent deformity. 
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The yacht harbour at Ostend, a Belgian port on the North Sea 
coast. Ostend is a popular holiday resort connected with Eng- 
land by cross-channel ferry services. 


Osteopathic medicine is a system of medical care 
based on the belief that all body systems are interre- 
lated. Disease in one part of the body affects other parts 
of the body and, therefore, the whole person must be 
considered in providing treatment. Osteopathic medi- 
cine emphasizes the importance of the body's musculo- 
skeletal system. This system consists of the muscles and 
bones and their connecting tendons and ligaments, 


An osteopathic doctor ex- 
amines a child to detect dis- 
turbances in his musculoskel- 
etal system. Osteopathic 
doctors treat their patients 
using osteopathic manipula- 
tion and massage in addition 
to other aspects of medicine. 
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Osteopathic medicine involves all aspects of medi- 
cine and includes various medical specialities. Osteo- 
pathic doctors use all the medical, surgical, im- 
munological, pharmacological, psychological, and 
hygienic procedures of modern medicine. 

The musculoskeletal system makes up 60 per cent of 
the body's weight. Because this system is so extensive, 
osteopathic medicine maintains that it has especially im- 
portant interrelationships with other body systems. The 
musculoskeletal system may be affected by many inter- 
nal illnesses and, in turn, may speed or worsen the 
process of disease in other body systems, including the 
circulatory system and the nervous system. Osteopathic 
doctors are trained to use osteopathic manipulation of 
the musculoskeletal system as a diagnostic and treat- 
ment tool, when it is appropriate. Such osteopathic ma- 
nipulative treatment (OMT) is a distinctly osteopathic ap- 
proach to the problems of health and disease. 

“History. The founder of osteopathic medicine was 
Andrew Taylor Still, an American medical practitioner. 
Still announced the basic principles of the osteopathic 
system in 1874, In 1892, he organized the first osteo- 
pathic college, which was established at Kirksville, Mon- 
tana, U.S.A. 

Osteopathy. See Osteopathic medicine. 
Osteoporosis is a loss of bone tissue. Normal bones 
consist of a series of thin, intersecting plates sur- 
rounded by a dense shell. In osteoporosis, the plates 
become filled with holes—or may even disappear en- 
tirely. The shell often becomes thinner, as well. The 
bone is extremely fragile, and may fracture from even 
minor injuries, Although osteoporosis takes years to de- 
velop, there is usually no warning of its presence until 
such an injury occurs. 

Osteoporosis can result from a number of diseases or 
conditions that reduce bone mass. These include vari- 
ous hormonal diseases, local injury or inflammation, 
and lack of physical activity, as well as the natural loss of 
bone that occurs as a person grows older. 

The most common form of osteoporosis affects 
women who are past menopause—the time in a 
woman's life when menstruation stops. Such post- 
menopausal osteoporosis most often results in fractures 
of the wrist, spine, and hip bones. Scientists are not cer- 
tain what causes postmenopausal osteoporosis, but they 
know that lack of oestrogens accelerates bone loss in 
women. Oestrogens are female sex hormones. Their 
production nearly ceases after menopause. Another im- 
portant factor in postmenopausal osteoporosis may be 
insufficient intake of calcium. Calcium is vital to the 
development and maintenance of strong bones 
throughout life. 

There is no cure for postmenopausal osteoporosis, 
but prompt treatment can slow further bone loss. Both 
oestrogen drugs and calcium supplements have proved 
effective in slowing bone loss. However, prolonged use 
of large amounts of oestrogen drugs may be harmful 

(see Oestrogen). To prevent osteoporosis, doctors rec- 
ommend a lifelong combination of regular exercise and 
a diet containing adequate amounts of calcium. 
Osteosclerosis means hardening, thickening, and in- 
creased density of bone. It may involve part of a bone, a 
whole bone, or the whole skeleton. The most common 
form, called marble bones or osteopetrosis, is a rare in- 


herited disease that occurs in children. In this disease, 
the bones become excessively dense and thick. This in- 
creased thickness fills in the space containing the bone 
marrow, the tissue that makes red blood cells. As a re- 
sult, the child develops severe anaemia. 

Bones affected by osteosclerosis become brittle and 
fracture more easily than do normal bones. Osteosclero- 
sis may develop in part of a bone as a result of an infec- 
tion or tumour. 

Ostracoderm. See Fish (The first fish). 

Ostrava (pop. 331,448) is one of the largest cities in the 
Czech Republic. It lies in the northeastern part of the 
country (see Czech Republic [map)). 

Ostrava is the centre of the country's largest industrial 
area. The city is known for its great iron and steel works 
and for its manufacture of metal products. The region 
also has coal mines, petroleum refineries, and chemical 
plants, Other products of Ostrava include house- 
building materials, food products, clothing, and furni- 
ture. 

Ostrich is the largest living bird, It may stand nearly 2.5 
metres tall and weigh as much as 155 kilograms. Os- 
triches live on the plains and deserts of Africa. The ex- 
tinct moas of New Zealand, which were 3 metres tall, 
were the only birds taller than ostriches. The extinct ele- 


The ostrich is the world’s largest bird, Adults stand nearly 25 


metres tall and may weigh up to 155 kilograms. The male, above, 


has black and white feathers. 


A female ostrich stands guard over a nest of eggs. Three to 
five females lay their eggs in the same nest. 


phant birds of Madagascar, which weighed about 450 
kilograms, were the only heavier birds. See Elephant 
bird; Moa. 

The ostrich is the only bird that has only two toes on 
each foot. The rhea, also called the South American os- 
trich, is three-toed and is not a true ostrich. See Rhea. 

The male ostrich has black feathers on its bulky body, 
with large white feathers, called p/umes, on its wings 
and tail. The feathers on a female ostrich are dull brown. 
The ostrich’s long, thin legs, upper neck, and small head 
have almost no feathers. The bare skin ranges in colour 
from pink to blue. Thick eyelashes surround its eyes, 
which are almost 5 centimetres in diameter. 

The male ostrich gives a deep roar like that of a lion, 
but with a strange hissing sound. The ostrich cannot fly, 
but it is able to travel fast on the ground. Its long legs 
can take 4.5-metre steps at speeds up to 60 kilometres 
per hour. 

The ostrich's speed and sharp eyesight help the bird 
escape from its enemies, mainly lions, cheetahs, and 
People. When the ostrich is exhausted and cannot run 
any farther, or if it must defend its nest, it kicks with its 
Powerful legs. Its toes, the largest of which is 18 centi- 
Metres long, have thick nails that serve as weapons. The 
belief that the ostrich hides its head in the sand when 
frightened is not true, but stems from the bird's habit of 
rearranging the eggs in its nest with its bill. From a dis- 
ae the ostrich’s head seems to disappear into the 

ind. 

How the ostrich lives. The ostrich usually eats 
Plants, but it will eat lizards and turtles. It also eats much 
sand and gravel to help grind food for digestion. Os- 
triches drink water when they find it. But they can live 
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for long periods without drinking if the plants they eat 
are moist. 

Ostriches are polygamous—that is, the male has more 
than one mate. Each cock (male) digs a shallow nest in 
sand, and from three to five hens (females) lay their eggs 
in the nest. Each hen lays as many as 10 eggs. Each egg 
is almost round, nearly 15 centimetres in diameter, and 
weighs about 1.5 kilograms. The eggs are a dull yellow 
and have large pores and a thick shell. 

The male sits on the eggs at night. But during the day 
the dominant hen—which is usually the oldest hen— 
helps keep them warm. The eggs hatch in about six 
weeks, When an ostrich is a month old, it can run as fast 
as an adult. Ostriches can live to about 70 years of age. 
Few other birds live so long. 

Ostrich farming. Hundreds of years ago, great flocks 
of ostriches roamed over Africa and western Asia. Arabs 
in western Asia hunted ostriches for sport, and Africans 
took their eggs for food or killed the birds for their 
feathers. 

In the late 1800's and early 1900's, ostrich plumes be- 
came popular as decorations on hats and clothing. Large 
numbers of ostriches were killed for their plumes, and 
the birds disappeared from Asia and from much of Af- 
rica. Ostrich plumes were in great demand and were so 
expensive that it became highly profitable to rear os- 
triches in captivity. Plumes could be taken twice a year 
from live birds kept on ostrich farms. Ostrich farms 
were established in Africa, Australia, southern Europe, 
and the United States. But between 1914 and 1918, fash- 
ions changed and the market for ostrich plumes 
dropped sharply. i 

Today most ostrich farms are in South Africa and Is- 
rael, but a few can be found in the United States. Os- 
triches are now reared primarily for their skin, which 
provides fine quality leather to make gloves, shoes, and 
bags. Ostrich eggs and meat are considered great deli- 
cacies in some parts of the world. In addition, ostriches 
are popular zoo animals because of their unusual ap- 
pearance and usually mild disposition. 

Scientific classification. The ostrich is in the ostrich family, 
Struthionidae. Its scientific name is Struthio camelus. 

See also Bird (picture: The fastest bird on land). 
Ostrogoths. See Goths. 


Se 
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A baby ostrich has spotted down that blends with the ground 
and helps protect the bird from its enemies. 


516 Ostrovsky, Alexander 
Ostrovsky, Alexander, See Russian literature II arly 
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Ostwald, Wilheim (1655-1912), a German chemist, 
writer, and teacher, won the 1909 Nobel Prize for chem- 


Germany make explosives during World War 1 (1914. 
1916) Ostwald was born in Riga, Latvia. 
See Nitric acid. 
Oswald, Harvey (1959-1963), was accused of as- 
sassinating john F. Kennedy. president of the United 
States, on Nov. 22, 1963, in Dallas, Texas. Two days later, 
while millions of television viewers looked on, Oswald 
was killed. He was shot to death by Dallas night-club 
PAD atasi DA a D may S 
county 

by ‘Onwald shoot : 

one saw the president. The 
Pekan torser ag hove \elod te prosiaioe 
was traced to Oswald through a Chicago mail-order 
fiem. Oswald worked in the Tenas School Book 


nation. Police Oswald, who was armed with a 
revolver, ina cinema about 90 minutes after the 
with police officer |. 


ther or the A commission 
headed by Chief justice Eari Warren investigated the 
case. After a \Omonth 


conspiracy 
A Dallas jury convicted Ruby of Oswald s murder in 
1964. The conviction was reversed in 1966 on the 
grounds that the trial judge had allowed illegal testi 
mony A new trial was ordered, but Ruby died in 1967 
before the new trial started. 


down. He returned to the United States in 1962 with his 
Savet born wife, Marina 


William (Othello! 


1854 in New York City by having the rope cut after he 
ascended in the lift. But his invention did not come 
AEE Ea pi ha operta he 
1670s. 
Otis was born in Halifax, Vermont. From 1830 until 
1851, he held a variety of jobs that developed his me- 


minister for gaeltacht, 
fisheries and forestry, and tourism from December 1982 
until 1986. 

OToole was a member of Seanad Éireann, the Irish 
Senate, from 1973 to 1977, when he was elected to Dall 
Éireann as the member for Mayo East He entered poli- 
tics from teaching and served as a local government 


National Theatre's production in 1963. in 1998, 

OToole cutee The Long and the Short and 

the Tall, tor which he won the Actor of the Year award. 
OToole's best-known film role is that of T. E Law: 


phys War \\971), The Ruling Class (1970, Zulu Dawn 
(1970, The 


Seamus Peter OToole was bom in Galway, Ireland 
He studied acting at the Royal Academy of Dramatic At 
in London. 


Ottawa, Ontario, is the capital of Canada. It lies on 
E rolling hills along the south bank of the Ottawa 

, about 193 kilometres west of Montreal. Attractive 
parks, stately government buildings, and scenic drives 
add beauty to the city 

In 1826, British troops founded the first settlement in 
the area that is now Ottawa. The soldiers had come to 
build the Rideau Canal, which links the Ottawa River and 
Lake Ontario. The town that sprang up around the con 
Mruction site became known as Bytown. In 1855, the 
fownspeople changed its name to Ottawa, an English 
version of the Algonquian Indian word adawe, meaning 
fo trade 

Ottawa was a small logging town when Queen Victo 
fla chose it in 1857 to be the capital of the United Prov 
Ince of Canada. The Dominion of Canada was estab 
Hished in 1867, with Ottawa as its capital. The city’s layout 
has been greatly changed through the years in keeping 
with Ottawa's standing as a national capital, 

The city covers 119 square kilometres, inc duding 13 
Square kilometres of inland water The Rideau River 
flows through Ottawa from the south. It plunges 11 me 
tres over a cliff into the Ottawa River at the northeastern 
‘end of the city, forming the Rideau Falls. The Rideau 
Canal cuts through the city on its way from the Ottawa 
River to Lake Ontario, The citys chief shopping districts 
Centre around the Sparks Street Mall in Upper Town 
and Byward Market and Rideau Street in Lower Town. 
The municipalities of Rockcliffe Park and Vanier lie en 
rely within Ottawa. 

The metropolitan area of Ottawa includes Hull. About 
34 million tourists visit the Ottawa Hull area yearly. They 


Facts in brief 


tion: 300,763. Metropolitan area population 619,263 
Area: 119 kin’, Metropolitan area— 3,998 kn 
Climate: Average temperature~janwary, ~ VV" G july, 21°C Av 
erage annual precipitation \raintall, mehed snow and other 
forms of moisture) 66.97 cm 
t Mayor-council, Terms 
15 council members 
Founded: 1826. incorporated as a city in 1655 


3 years for the mayor and 
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Street Mall, in the Upper Town section of Ottawa, ls 
the heart of one of the citys chief shopping districts 


come to see Parliament in action and to view suc hat 
tractions as the Peace Tower and the eight locks of the 
Rideau Canal. Ottawa's annual festivals and fai also at 
tract many visitors. 

Annual events in Ottawa include the 10-day Festival 
of Spring in May, More than 3 million bulbs bloom in 
parks, along roadways, and on the grounds of public 
buildings. Former Queen juliana of the Netherlands sent 
the bulbs as a gift to Ottawa. During World War Il juli 
ana, then a princess, lived in Ottawa while German 
troops occupied her country After returning home, she 
sent Ottawa 100,000 tulip bulbs in gratitude for the citys 
hospitality and for Canadas role in treeing her country 
Juliana sent Ottawa 15,000 tulip bulbs for the festival an 
nually until her abdication in 1980 Since 1980, the gov 
ernment of the Netherlands has continued to send the 
tulip bulbs for the annual festival 

Ottawa holds a nine-day winter festival, € alled Winter 
tude, in mid-February. The festival features such sports 


The Notional Arte Contre 
tarde in a landu aped sree om 
the hest of Onsen The isot 
ity houses è 2300 neat opere 
ord cre ort hall end tao 
emaer hesto: 
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as broomball, car and harness racing on ice, and dog- 
sled racing. The Summer Festival in Lakeside Gardens 
presents art exhibits, concerts, films, and plays. Every 
August, the Central Canada Exhibition at Lansdowne 
Park offers agricultural, industrial, and scientific exhibits. 
The Ottawa Winter Fair, held every October, also at- 
tracts many visitors, 

About four-fifths of Ottawa's people were born in 
Canada. About half of the population have British ances- 
try, and about a fifth are of French descent. Most of the 
rest of Ottawa's people trace their ancestry to other Eu- 
ropean countries, Most Ottawans speak only English, 
and a small number speak only French. 

Industry and commerce. The Canadian government 
ranks as Ottawa's largest employer. More than 100,000 
of the Ottawa area's residents work for the Canadian 
government. Electronics firms employ thousands of 
people in Ottawa, as does tourism. 

Otter is a member of the weasel family. Otters live 
close to water and spend much time in it. They are ex- 
pert swimmers and divers and can stay underwater for 
three or four minutes, They move awkwardly on land. 

Otters live on all the continents except Australia and 
Antarctica. Most otters weigh from 4.5 to 15 kilograms 
and grow from about 1 to 1.5 metres long, including the 
tail. The giant otter of South America may measure up to 
2 metres long. Otters live along rivers, streams, lakes, 
and coastal waters, or in marshes. This article is about 
otters that live in fresh waters. For information about sea 
otters, which live in the Pacific Ocean, see the article on 
Sea otter, 

Body. An otter has a small flattened head; a long, 
thick neck; and a thick tail that narrows to a point. Spe- 
cial muscles enable the animal to close its ears and nos- 
trils tightly to keep water out. Elastic webbing grows be- 
tween the otter’s toes. In most species, the webbing is 
extensive enough to help the animals swim swiftly. 

Otters, like beavers and muskrats, have long coarse 
guard hairs that cover and protect the short, thick un- 
derfur, This underfur traps air and keeps the otter’s skin 
dry. In some species, a layer of fat under the skin insu- 
lates the otter from the cold. An otter's fur varies in col- 
our from brownish-grey to dark brown when dry, and 
appears darker when wet. 

Otters often use their paws to handle objects. They 
hold and play skilfully with such things as stones and 


The common otter lives in burrows along the banks of rivers 
and feeds primarily on fish. The animal is a swift and graceful 
Swimmer but moves awkwardly on land. 


small shellfish. Some African and Asian species that 
have only a little webbing between their toes can use 
the toes like fingers. These otters feed on shellfish that 
live in shallow water. All otters have claws, Even the so- 
called clawless otter has short claws on the three mid- 
dle toes of its hind feet. 

The life of an otter. Otters eat crayfish, crabs, and 
fish. Although otters can sometimes catch such swift- 
swimming fish as trout, they generally capture slower 
fish. They also eat frogs, insects, shellfish, snails, snakes, 
and, occasionally, waterfowl. Otters are active all year 
round. Where people hunt them, they move about more 
at night than during the day. They hunt mostly alone, but 
sometimes they hunt in family groups. 

Otters spend much time playing. They wrestle and 
romp and slide down steep muddy slopes in summer 
and down icy riverbanks in winter. Otters use a variety 
of sounds to communicate among themselves. All spe- 
cies have a warning growl. In addition, otters use vari- 
ous kinds of chirps, chuckles, screams, and squeals to 
express their feelings to other otters. Otters can often be 
detected by their droppings known as spraint 

Most otters make their homes in burrows in river- 
banks or under rocky ledges, or in abandoned dens of 
other animals. Most female otters give birth to two or 
three young at a time, The babies, called cubs or pups, 
are born blind. The young do not swim until they are 
several months old. People hunt otters for their fur. Cer- 
tain species, especially the giant otter, are in danger of 
becoming extinct. 

Scientific classification. Otters belong to the weasel family, 
Mustelidae. The Eurasian otter is Lutra Jutra. The North Ameri 
can otter is Lutra canadensis. The giant otter is Pteronura brasi- 
lensis. The clawless and small-clawed otters form genus Aonyx 
The clawless otter is classified A. capensis. The small-clawed 
otter is classified A. cinerea. 


See also Animal (picture: Animals of the temperate 
forests), 
Otter hound is a breed of dog that was developed in 
Great Britain for the sport of hunting otters. It has a 
thick, rough coat, with an oily undercoat that enables it 
to stay in cold water for long periods. Its feet are slightly 
webbed, which helps make the dog a good swimmer. A 
male otter hound stands about 60 to 70 centimetres high 
at the shoulders, and weighs from 34 to 52 kilograms. 
Females stand about 55 to 65 centimetres high and 


The clawless otter has only a little webbing between its toes 
The animal can use its toes like fingers. This species of otter 
feeds on shellfish that live in shallow water. 


The otter hound is a hardy dog and a good swimmer. 


weigh 30 to 45 kilograms, The otter hound's colour 
ranges from grizzled blue and white to sand, with black 
and tan markings. 

The breed probably originated during the 1300s. Its 
ancestry is unclear, but many breeders believe that the 
otter hound was developed from the Vendee hound of 
France. Others believe it originally came from the 
bloodhound. 

Otto. See Attar. 

Otto was the name of three German kings and emper- 
ors, father, son, and grandson. Their combined rule 
lasted from A.D. 936 to 1002. 

Otto I, the Great (912-973), was the first emperor of 
what later became known as the Holy Roman Empire. He 
followed his father, Henry |, as king of Germany in 936. 
Otto's father had actually ruled only his own duchy of 
Saxony, but Otto tried to rule all Germany. In 951, he 
crossed the Alps and declared himself the king of Italy. 
He was forced to return to Germany when the other 
German princes began a series of revolts. At the same 
time, the Slavs in Poland and Bohemia revolted, and the 
Magyars, or Hungarians, invaded Germany. Otto 
crushed the Magyars in the battle of the Lech River in 
955. The Poles and Bohemians were forced to accept his 
tule. Otto was able to replace most of the rebellious 
German princes with members of his own family. The 
young king of Arles, or Burgundy, also had to accept 
German rule, Otto then turned his attention toward Italy. 
He married the widow of an earlier Italian king, and de- 
feated a rival for the throne. In 961, Otto crossed the 
Alps to put down an uprising in Rome. Pope John XII 
crowned him emperor of what was later known as the 
Holy Roman Empire (see Holy Roman Empire). 

Otto II (955-983) was emperor from 973 to 983. He fol- 
lowed his father’s example and tried to keep power over 
Lombardy, Burgundy, Germany, and the Slavic border- 
lands. Otto II tried to extend his power by claiming sev- 
eral provinces in southern Italy. But the Greek emperor 
Opposed his claim and called on the Muslims to help 
fight the Germans. Otto was defeated at Cotrone in 982 
and left southern Italy. He died in Rome, where he was 
Planning another campaign. 

Otto II (980-1002) was 3 years old when his father 
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died, but he was crowned king of the Germans. His 
mother and grandmother ruled for him as regents. He 
lived in Italy and took little interest in ruling Germany. 
He tried to bring back the glories of ancient Rome. His 
death ended the direct line of Saxon emperors. 

Otto I (1815-1867), a Bavarian prince, became the first 
king of Greece after it was liberated from Turkey in 1830 
(see Greece [Otto Il). Otto was an unpopular ruler. He 
was not Greek, and he failed to move toward the realiza- 
tion of the “Great Idea.” This idea was to liberate all 
Greeks still under Turkish rule in such territories as 
Crete, Thessaly, and Macedonia. 

Otto and the Greeks were prepared to join the Rus- 
sians against the Turks during the Crimean War (1853- 
1856). Great Britain and France sent troops to Greece 
and prevented it. The Greeks blamed Otto and deposed 
him in 1862. Otto, however, worked hard for his people. 
He rebuilt Athens, established the first Greek university, 
and refounded Sparta. Otto was born in Salzburg, Aus- 
tria, on June 1, 1815. 

Otto, Nikolaus August. See Petrol engine (Devel- 
opment of the petrol engine). 

Ottoman Empire was the most powerful empire in 
the world during the 1500s and 1600s. At its height, it 
controlled what is now Turkey and parts of northern Af- 
rica, southwestern Asia, and southeastern Europe. The 
empire began about 1300 and lasted until 1922. The Ot- 
tomans were nomadic Turkish tribes that migrated to 
the Middle East from central Asia. The term Ottoman 
comes from Osman, also called Othman, the founder 
and first su/tan (ruler) of the empire. 

Before the arrival of the Ottomans, the Byzantine Em- 
pire had occupied parts of Asia Minor (now Turkey) and 
southeastern Europe for almost 1,000 years. That empire 
ended in 1453, when the Ottomans conquered the Byz- 
antine capital of Constantinople (now Istanbul). They 
made the city their capital. By the mid-1500s, the Otto- 
mans ruled Asia Minor, the Balkans, and parts of north- 
ern Africa and present-day Iran, Saudi Arabia, and Syria. 
The Ottomans were Muslims and they spread their reli- 
gion, Islam, throughout the empire. 

The Ottoman Empire slowly declined during its last 
300 years. When World War | began in 1914, the Otto- 
man Empire consisted of only Asia Minor, parts of 
southwestern Asia, and part of the Balkans, The Otto- 
mans were defeated in the war, and the empire came to 
an end in 1922. 


Ways of life 


People of the Ottoman Empire, in addition to Turks, 
included many Arabs, Armenians, Greeks, and Slavs, 
The official language was Ottoman Turkish, The empire 
had two classes of people. The ruling class included the 
imperial family, owners of large estates, and military and 
religious leaders. These wealthy people lived in stone 
mansions. The rest of the people belonged to the rayah 
(protected flock). The sultan had the responsibility of 
protecting them from invasion and other perils. The 
rayah had homes of bricks and mud. Most people of 
both classes dressed in long shirts and baggy, knee- 
length trousers. 

Almost all the women of the Ottoman Empire lived re- 
stricted lives. Islamic law permitted a man to have as 
many as four wives at a time. Muslim women lived most 
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Illustration about 1720 by Levni from The Book of the. 


The Ottomans ruled one of 
the world’s most powerful 
and wealthy empires, A sultan 
headed the empire. In this il- 
lustration, a sultan, shown in 
the top left corner, and his 
court watch elaborate enter- 
tainment at a festival honour- 
ing several of the sultan’s 
sons. 


Festivals, written, 


by Vehbi; Topkapi Palace Museum, Istanbul, Turkey 


of their lives in seclusion, usually in a separate section 
of a household. This section was called a harem (see 
Harem). Some women gained power within their harem 
and had great influence over their husbands and sons. 
Muslim women also were required to wear veils in pub- 
lic. Many of these restrictions affected non-Muslim 
women as well. 

Most Muslims strictly followed the rules of Islam as 
set down in their holy book, the Quran (see Islam [Cus- 
toms and ceremonies). However, the Ottomans allowed 
all religious groups to practise their own faiths. Chris- 
tians and Jews made up the largest non-Muslim groups. 
Each religious group, including the Muslims, formed a 
millet (nation), whose leader represented its members 
before the government. 

Cultural life. Neighbourhood mosques (Muslim 
houses of worship) served as both religious and social 
centres for Muslims, Other millets had their own reli- 


gious ceremonies and social events. The people of the 
empire also enjoyed carnivals and such sports as arch- 
ery and wrestling. The Ottomans adopted many styles of 
Byzantine and Persian art and literature. Major Ottoman 
contributions came in the fields of architecture, carpet 
weaving, and tile making. 

Ottoman education emphasized religious studies. Be- 
ginning in the 1300, boys attended schools in the 
mosques. The most able students went on to secondary 
schools called medreses. Girls began to go to primary 
school in the mid-1800's. h 

Economy. Most of the people of the Ottoman Empire 
worked as farmers, Grain was grown in fertile areas of 
Egypt, Syria, and lands surrounding the Black Sea. Craft- 
workers and merchants practised their trade in the cities 
and towns. 

The Ottoman Empire gained great wealth through 
trade. Some of the busiest trade routes between Asia 
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The Ottoman Empire started as a small 
state around Bursa in Anatolia (now Tur- 
key). By the late 1400s, the empire had ex- 
panded into Eastern Europe. 


During the 1600's, it was the world’s 
largest empire. It had its capital in Istan- 
bul and covered parts of Eastern Europe, 
the Middle East, and North Africa. 


i d 
The empire declined in the 1700's an 
1800's and collapsed during World War I 
(1914-1918). Turkey was formed in 1923 
from the remaining territory. 


and Europe ran through the empire. Merchandise of- 
fered in the markets of Ottoman cities included Chinese 
porcelains, European woollens, Persian silks, and spices 
from Asia. 

Government. The Ottoman sultans made all impor- 
tant governmental decisions for the empire. The sultans 
appointed officials to collect taxes and to keep peace 
within the empire. 

The powers of the sultans were limited in some ways. 
For example, the rulers needed the support of the army 
to maintain their position. In addition, new laws were 
subject to the approval of the empire's chief religious 
judge, the grand mufti, before they could take effect. 


Portrait {about 1480) by Sinan Bey; Topkapi Palace 
‘Museum, Istanbul, Turkey 


Sultan Muhammad II, also called the Conqueror, added much 
of southeastern Europe to the Ottoman Empire. His armies con- 
quered the Byzantine capital of Constantinople in 1453. 


After the death of a sultan, he was succeeded by his 
oldest son or by a favourite son whom he had chosen. 
Some sultans eliminated threats to their rule by murder- 
ing their brothers or confining them to the royal palace. 


History 


The beginning of the empire. The Turkish tribes 
led by Osman settled in the province of Anatolia (now 
Turkey) during the late 1200s. The tribes captured the 
city of Bursa in 1326 and then began to attack the sur- 
rounding territory, including the Byzantine Empire. In 
the late 1300's, the Ottomans formed a group of highly 
trained, professional soldiers called /anissaries (see Jan- 
issaries). 

Expansion and decline. By the mid-1400s, the Otto- 
mans had conquered the entire Byzantine Empire except 
for the city of Constantinople. Ottoman troops, led by 
Sultan Muhammad II, captured Constantinople in 1453. 
The city then became the centre of the Ottoman Empire. 

Under Muhammad Il, or Mehmed II, the Ottomans 
also conquered much of southeastern Europe and terri- 
tory near the Black Sea. They took over Syria in 1516 and 
Egypt in 1517. The empire reached its peak of power 
and wealth under Sultan Suleiman I, who ruled from 
1520 to 1566. His armies conquered Hungary, northern 
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Africa, and territory on the east coast of the Red Sea 
down to what is now Yemen. 

In 1571, naval forces from Spain, Venice, and the 
Papal States of Italy almost destroyed the Ottoman fleet 
in the Battle of Lepanto. But the navy was rebuilt and the 
empire continued to grow. In 1683, Austrian and Polish 
troops turned back an Ottoman attack on Vienna, Aus- 
tria. This defeat ended the empire's territorial expansion. 
During the next 200 years, many nations won independ- 
ence from Ottoman rule. Government corruption, infla- 
tion, and weak sultans also contributed to the decline of 
the empire. 

The empire ends. In 1908, a group of Ottoman mili- 
tary officers called the Young Turks forced Sultan 
Abdul-Hamid II to restore the empire's constitution, 
which guaranteed an elected parliamentary govern- 
ment. The constitution had been adopted under Abdul- 
Hamid in 1876, but he suspended it the next year follow- 
ing a Russian invasion. 

‘After World War | ended in 1918, troops of several Al- 
lied nations, including Greece and the United Kingdom, 
occupied the Ottoman Empire. The empire's forces had 
supported Germany in the war. A Turkish military hero 
named Mustafa Kemal (later called Kemal Atatürk) led a 
nationalist movement that ended the occupation of Tur- 
key in 1922. The Turkish government abolished the Otto- 
man Empire that year and created the Republic of Tur- 
key in 1923. 

See also Atatürk, Kemal; Muhammad Il; Muslims 
(The Ottoman Turks; Colonialism); Suleiman l; Turkey 
(History). 

Otway, Thomas (1652-1685), was an English Restora- 
tion dramatist. His first play, A/cibiades, was produced 
in 1675. He is best remembered for his tragic play Ven- 
ice Preserved (1682), which has remained popular until 
the present day. His other important tragedy is The Or- 
phan (1680). Both plays are in blank verse. Otway was 
born in Trotton, in West Sussex. 

Ouagadougou (pop. 442,223) is the capital and largest 
city of the West African republic of Burkina Faso. For lo- 
cation, see Burkina Faso (political map). The city has a 
modern central district and numerous mosques (Islamic 
houses of worship). The palace of the Moro Naba, the 
traditional leader of the country’s Mossi people, is also 
in the city. Ouagadougou has an airport, a university, 
and a museum of African art. Its industries include food- 
processing, the bottling of beverages, and the produc- 
tion of building supplies and textiles. 

Ouagadougou was probably founded in the 1100s. In 
the mid-1400s, it became the Moro Naba‘s capital. 
French forces captured the city in 1896. Ouagadougou 
grew little until 1954, when a railway connected the city 
with Bobo Dioulasso and the Ivory Coast. Since then, 
many people have moved to the city in search of work. 
Oubangui River. See Ubangi River. 

Oudtshoorn (pop. 33,480 is a tourist resort in the 
Western Cape province of South Africa. It is known as 
“the ostrich feather capital of the world.” Between 1880 
and 1915, there was a worldwide fashion for wearing os- 
trich feathers as decoration for hats and clothing. Dur- 
ing this boom period, local farmers kept more than 
750,000 ostriches. Today ostrich farmers keep about 
150,000 birds. But they are reared mainly for their skins, 
which are made into leather. Farmers in the district now 
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A ouija board is used as a game or to supposedly exchange 
messages with the spirits of the dead. 


grow alfalfa, cereals, fruit, tobacco, vegetable seed, and 
walnuts. Dairy produce, honey, and wine are also impor- 
tant. 

The town was laid out in 1847. It was named after 
Baron Pieter van Reede von Oudtshoorn, who died in 
1773 on his way to take up the post of governor of the 
Cape Colony. 

Ouija board is a device used to supposedly ask ques- 
tions of the spirits of the dead and receive answers from 
them. People who believe seriously in the Ouija board 
use it at gatherings called séances. Others use the Ouija 
board for fun as a game. 

A Ouija board is a small board with various symbols 
printed on its surface. These symbols include the letters 
of the alphabet, the numbers from 1 to 9 and 0, and the 
words yes and no. A smaller, three-legged board serves 
as a pointer, 

Two or more people hold a Ouija board on their laps 
and press their fingers lightly on the pointer. One of 
them asks the board a question. The pointer supposedly 
answers by indicating a word or a number or by spell- 
ing out words. According to people who believe in the 
Ouija board, spirits guide the pointer. Others think the 
fingers of the questioner influence the pointer. The 
Ouija board was invented about 1890 by William Fuld of 
Baltimore, U.S.A. Its name comes from the French word 
oui and the German word ja, both of which mean yes. 
Ounce. See Snow Leopard. 

Ounce is a measure of weight and of volume. In avoir- 
dupois weight, the ounce is equal to one-sixteenth of a 
pound, or 4374 grains (28,3495 grams). In troy weight 
and apothecaries’ weight, the ounce is equal to one- 
twelfth of a pound, or 480 grains (31.1035 grams), Grains 
are the same in all these systems. The avoirdupois 
ounce is used in weighing ordinary merchandise, such 
as foodstuffs in the United States, the United Kingdom, 
and some other countries. The troy ounce is used in 
weighing precious metals. The apothecaries’ ounce was 


once used in compounding prescriptions. The name 
ounce comes from the Latin word uncia, meaning a 
twelfth. 

In liquid measure, one fluid ounce equals 29.5735 mil- 
lilitres. There are 16 fluid ounces in a liquid pint. The 
fluid ounce based on the imperial gallon equals 28.4131 
millilitres. Twenty ounces make a pint in the imperial 
system. 

See also Weights and measures; Apothecaries’ 
weight. 

Our Lady of Guadalupe. See Guadalupe Day. 
Ouse is the name of four major rivers in England. The 
Great Ouse rises in Northamptonshire and flows for 260 
kilometres through the counties of Buckinghamshire, 
Bedfordshire, Cambridgeshire, and Norfolk, until it 
reaches the Wash, It flows past the towns of Bedford, 
Huntingdon, Ely, and King’s Lynn, The Little Ouse, about 
40 kilometres long, meanders mostly along the bound- 
ary between the counties of Norfolk and Suffolk and 
flows into the Great Ouse. 

The main part of the Yorkshire Ouse is 72 kilometres 
long and is formed by the convergence of two rivers, 
the Ure and Swale, that flow from the Pennine Hills, The 
Yorkshire Ouse then joins the Trent to form the Humber 
estuary. The Sussex Ouse, about 50 kilometres long, 
flows into the English Channel at Newhaven. 
Outboard motor is a petro! or electric motor at- 
tached to the stern of a boat. The motor operates a verti- 
cal driving shaft to which a propeller is geared. The pro- 
peller spins underwater to propel the boat. 

Petrol outboard motors are the most frequently used 


An outboard motor is attached to the stern of a boat. Such 
motors are powered by electricity or petrol engines. 


type of outboard motor. Such motors may have either 
horizontal or “V-shaped” cylinders. There may be one, 
two, three, four, six, or eight cylinders in a petrol out- 
board motor. Electric outboard motors are used less fre- 
quently because their power comes from storage batter- 
ies that must be recharged often. 
Outboard motors operate at high speed and deliver 
their full power at 4,000 to 6,000 revolutions per minute. 
Some of the smaller types of outboard motors are also 
designed for low speeds and are used to fish by 
trolling—that is, by trailing a fishing line behind a mov- 
ing boat. See also Motorboat racing. 
Outcault, Richard Felton (1863-1928), was an Amer- 
ican cartoonist. He created the first comic strip that 
gained widespread popularity. This weekly strip, called 

Hogan's Alley,” first appeared in 1895 in The World, a 
New York City newspaper. The strip quickly became an 
immense success. 

The main character of “Hogan's Alley,’ a boy named 
Mickey Dugan, wore a long gown that, beginning in 
early 1896, was coloured yellow. As a result, the charac- 
ter became known as the Yellow Kid. Later in 1896, 

Hogan's Alley’ was renamed “The Yellow Kid.” Still later 
that year, Outcault accepted an enormous salary from 
the New York Journal to 
draw the strip for it. The 
World hired another artist 
to draw “The Yellow Kid,” 
and the papers began an 
intense rivalry. Other news- 
Papers called them the 
“Yellow Kid journals.” The 
term yellow journalism, 
Meaning a highly sensa- 
tional kind of newspaper 
writing, thus began with 
“The Yellow Kid” comic 
Strip. Outcault was born in 
lancaster, Ohio. 


Outline 523 


Outcault's “The Yellow kid” 
was the first comic strip to 
gain widespread popularity. It 
featured a bald, grinning boy 
who became involved in hu- 
morous situations connected 
with New York City. The illus- 
tration at the left is the first 
"Yellow Kid” comic strip, 
which appeared in the New 
York Journal in 1896. 


Outer Mongolia. See Mongolia. 

Outlaw. See Bandit with its list of Re/ated articles. 
Outline is a short summary of the main topics or prin- 
cipal ideas of a written work or a speech. A good outline 
serves as a useful tool for a reader or a writer. A reader 
can outline written material to discover the structure of 
the author's argument and to determine its strengths 
and weaknesses. Outlining is thus a valuable way to 
summarize articles and books and to study them criti- 
cally. ` 
A writer uses an outline primarily to organize ideas 
about a subject. The procedure for making such an out- 
line is the same, whether the outline is short and simple 
or long and complicated. First, list the important points 
about the subject. Next, classify the items on the list into 
meaningful groups. Then decide on a method of organ- 
izing the groups to present the information clearly and 
effectively. For example, move from the least important 
to the most important points or from arguments in fa- 
vour of a position to arguments against it so that the 
work progresses to a climax. 

Outlines used as a plan for writing may be either for- 
mal or informal. \n either type of outline, the writer must 
observe the proper principles involved in selecting, 
classifying, and arranging material. 

A formal outline may take the form of a topic outline 
or a sentence outline. A topic outline summarizes the 
chief topics and subtopics of the piece in brief phrases. 
A sentence outline uses complete sentences for each 
topic and subtopic. 

Most formal outlines have a thesis statement that 
identifies the argument or subject of the outline, fol- 
lowed by topic headings and indented subheadings. 
Identify all main headings with Roman numerals. Label 
subheadings with capital letters, Arabic numerals, and 
small letters, in that order. If more subdivisions are 
needed, use numbers and small letters in parentheses. 
Begin the first word of each topic and subtopic with a 
capital letter. 
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Sees 


Here is an example of a topic outline: 


Thesis statement: There are better reasons for not buying a 
car than for buying one. 
|. Reasons for buying a car 
A. Convenience 
B. Status 
Il. Reasons for not buying a car 


A. Inconvenience 
1, High cost of fuel 
2. Increasingly crowded roads 
3. Parking a growing problem 
a. Urban areas unpredictable 
b. Weather unpredictable 
B. Hazards 
1. Road systems inadequate 
2. Possibility of accidents 
C Poor financial investment 
1. Initial investment 
a. High taxes . 
b. High interest rates 
2. Continuing investment 
a. Fuel 
b. Equipment 
c, Maintenance 
d. Fees to government departments 
Other examples of topic outlines may be found in 


in the Philippines have a large framework that ex- 
tends from each side of a canoe. The framework supports a pole 
that floats parallel to the boat and keeps it from capsizing in 
rough coastal waters. The double outriggers shown above pro- 
vide maximum support. 


Outriggers in some coun- 
tries are used on small boats 
called shells, left. These out- 
riggers are brackets that ex- 
tend from each side of the 
shell and hold the oarlocks 
away from the boat. The ex- 
tended oarlocks increase the 
shell's speed by giving the 
rower greater leverage. 


World Book at the end of such articles as United King- 
dom, Bird, and American literature. 

Many teachers of writing believe that an informal out- 
line is more valuable to a writer than a formal outline. 
They feel that the formal outline‘s emphasis on strict 
form and structure can interfere with a writer's ability to 
evaluate what he or she knows about a topic. 

An informal outline may consist of no more than 
rough notes intended to suggest the major points to be 
covered in the composition. An informal outline may 
also consist of sentences or partial paragraphs that can 
be numbered or cut out and pasted together to forma 
logical sequence. 

Outrigger boat is a rowing boat with the rowlock 
mounted on outriggers (brackets) which run out from 
the sides of the boat. The leverage that the rower puts 
on the oars is increased when the rowlocks are farther 
away. Outriggers are rarely used except in “shells,” or 
very light boats such as are used in interclub boat rac- 
ing. In the Indian and Pacific oceans, an “outrigger isa 
canoe with a log attached to a framework extending 
from one side. The log is a counterbalance and keeps 
the canoe from capsizing. Some outriggers can hold 30 
people. See also Catamaran. 

Outward Bound Trust runs a group of schools in 
Britain designed to strengthen the character of young 
people through adventure. The trust also helps other 
countries to set up their own schools, The trust's 
schools give an opportunity for young people from a 
wide range of backgrounds to meet and work together. 
For example, industrial apprentices, as well as students 
from independent schools, take the schools’ courses. 
During these courses, they can learn seamanship, rock 
climbing, canoeing, and various forms of life-saving, 
and take part in all kinds of athletics. 

The Outward Bound Trust has two centres in Wales, 
two in the Lake District, in England, and one in Scotland. 
There are also centres in Australia, Kenya, Malaysia, 
New Zealand, Nigeria, and Zambia. 

The first centre was set up in 1941 at Aberdovey, in 
Gwynedd, Wales, It was established by Kurt Hahn, a Ger- 
man educationist, and by Lawrence Holt, the head of a 
steamship company. The trust was set up in 1946. 
Oval, The. See Cricket (Famous cricket grounds). 
Ovary is either of a pair of female sex organs that store 
and release eggs. The ovaries also secrete oestrogens 
and progesterone, the female sex hormones. The human 


Outward Bound courses give young people an opportunity to 
learn new skills, such as rock climbing. The courses help stu- 
dents develop self-reliance through outdoor activities. 


ovary is oval in shape and about the size of an unshelled 
walnut. One ovary is located on each side of the uterus, 
at the base of the abdomen. 

Eggs are released from the ovaries only during the 
childbearing years. During the first half of each men- 
strual cycle, one of the eggs stored in the ovaries ma- 
tures, Also during this time, the ovaries release oestro- 
gens, which cause the lining of the uterus to thicken in 
preparation for pregnancy. Ovulation (the release of the 
mature egg) occurs about midway through the men- 
strual cycle. After ovulation, the ovary that releases the 
egg secretes progesterone, which maintains the uterine 
lining, as well as oestrogens. If the egg is fertilized, a 
pregnancy begins. The ovary and p/acenta—an organ 
that develops early in pregnancy—secrete progesterone 
and other hormones, and the menstrual cycle stops until 
after the baby has been born. If the egg is not fertilized, 
the ovary stops producing progesterone about 14 days 
after ovulation. The egg and the uterine lining then pass 
out of the body during menstruation. 

Between the ages of 45 and 50, most women stop 
Menstruating and enter a period called menopause. The 
ovaries gradually stop functioning and shrink to about 
the size of a pea. 

See also Menopause; Menstruation; Progesterone; 
Reproduction. 

Oven. See Cooking (Methods; History). 

Ovenbird refers to two types of American birds that 
build domed nests. The rufous ovenbird of tropical and 
South America is a reddish brown thrushlike bird that 
builds a rounded mud nest shaped like an old-fashioned 
baker's oven. The other common name for this bird is 
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Overland telegraph 


Outward Bound gives young people a chance to put new skills 
into practice. The challenge of climbing, above, helps partici- 
pants conquer their fears and develop their character. 


honero which is Spanish for baker. The rufous ovenbird 
builds its nests in open country, often on gateposts on 
the extensive cattlelands of the pampas (South American 
grassland). 

The other species of ovenbird is a North American 
warbler that builds a domed nest of grasses on the 
ground. It is like a small thrush, olive-green with a 
streaked breast. Other birds, such as the wood warbler, 
also build dome-shaped nests, mainly of grasses, on the 
ground. 

Scientific classification. The rufous ovenbird belongs to 
the family Furnaridae, It is Furnarius rufus, The North American 
wood warbler belongs to the family Parulidae. It is Seirus auro- 
capillus, 


See also Warbler. 
Overland telegraph runs across Australia for 3,568 
kilometres from Adelaide to Darwin, where it joins tele- 
graphic links with Asia and Europe. The first Overland 
telegraph joined Port Augusta, in South Australia, and 


The ovenbird gets its name from its ovenlike clay nest. 
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Port Darwin, in the Northern Territory. Work on it began 
in 1871 and was completed the next year after much dif- 
ficulty. A submarine cable from Darwin to Java also 
came into operation in 1872. 

Overlanders is an Australian term for men who drive 
sheep or cattle long distances through undeveloped 
country. Early overlanders, like Charles Bonney and Jo- 
seph Hawdon, followed in the path of the explorers. 
Others, such as the Archer and Jardine brothers, ex- 
plored and opened up new territory in Queensland. 

Related articles in World Book include: 

Ainslie, James Bonney, Charles Hawdon, Joseph 
Archer Durack Jardine 
Overpopulation. See Population; Birth control; Ehr- 
lich, Paul R. 

Overtone. See Harmonics. 

Overture is an instrumental composition that intro- 
duces a longer musical work, especially an opera. Some 
overtures, called concert overtures, are always per- 
formed as independent compositions. 

The first overture was written in the 1660's by the 
French composer Jean Baptiste Lully. Lully opened his 
operas and ballets with French overtures, which were 
short pieces consisting of three sections. The first sec- 
tion was slow, the second was lively, and the third was 
often the climax. 

In the 1690's, Alessandro Scarlatti, an Italian com- 
poser, developed the /talian overture, also called the 
sinfonia. It consisted of three movements, of which the 
first was lively and written in the sonata form (see So- 
nata). The second was slow, and the third extremely fast. 
The Italian overture had an important role in the devel- 
opment of the symphony. 

Overtures were revolutionized during the 1700's by 
the German-born Christoph Willibald Gluck and Wolf- 
gang Amadeus Mozart of Austria. Gluck became the first 
major composer to use an overture to put the audience 
in the proper mood for an opera. Previously, the over- 
ture had no direct connection with the opera that fol- 
lowed it. Mozart continued Gluck’s ideas and estab- 
lished the overture as a single movement. The overtures 
written by Mozart served as models for overtures to fu- 
ture operas. 

During the 1800, opera overtures were often per- 
formed separately at concerts, These performances in- 
spired composers to write concert overtures, most of 
which were short pieces that musically told a story or 
set a mood. Popular concert overtures include the “1812” 
(1880) by Peter Ilich Tchaikovsky of Russia and the Aca- 
demic Festival (1880) by Johannes Brahms of Germany. 
During the 1900s, many concert overtures have been 
written for school orchestras and bands, 

The concert overtures composed by Felix Mendels- 
sohn of Germany during the 1820s and 1830's led to the 
development of the symphonic poem in the mid-1800's 
(see Symphonic poem). Another German composer, 
Richard Wagner, avoided the traditional overture in his 
operas of the mid-1800's. He used an orchestral piece 
called a prelude that led directly into the first scene of 
an opera. 

Overweight. See Diet; Health (Elements of physical 
health); Weight control. 

Ovett, Steve (1955- _), one of Britain's greatest track 
athletes, won fame for his record-breaking successes 


and his rivalry with another British athlete, Sebastian 
Coe. In the 1980 Olympic Games at Moscow, Ovett won 
a gold medal in the 800 metres and a bronze in the 1,500 
metres, in which Coe beat him to first place. In the same 
year, Ovett set a world record in the mile at Oslo, Nor- 
way, and for the 1,500 metres at Koblenz, West Ger- 
many. He set another world record for the 1,500 metres 
in 1983, 

Steven Michael James Ovett was born in Brighton. He 
studied art before taking up athletics full time. He set his 
first record in 1970 when he won the English Schools 
Junior Boys 400 metres. In 1973 he won the European 
junior 800-metres title, and also ran his first four-minute 
mile. 

Ovid (43 B.C-A.D. 17?) was a great Roman poet. He be- 
came best known for his witty and sophisticated love 
poems. 

Perhaps Ovid's most famous work is the Art of Love, 
which is a kind of manual in verse on how to find and 
keep a lover. It consists of three books, two addressed 
to men and one to women, and all written in a humor- 
ous, satirical style. 

Ovid believed that the Metamorphoses was his great- 
est work. It is a narrative poem beginning with the cre- 
ation of the world and ending in Ovid's time. The poem 
describes the adventures and love affairs of deities and 
heroes, with more than 200 tales taken from Greek and 
Roman legends and myths. Many of the stories involve a 
metamorphosis (transformation), such as the transforma- 
tion of a woman into a bird. For information about some 
of the stories, see Arethusa; Narcissus; Pygmalion; and 
Pyramus and Thisbe. 

Ovid's other poems include the Heroides (Letters of 
Heroines) and the unfinished Fasti (The Calendar), The 
Heroides consists of 21 imaginary letters between fa- 
mous women of mythology and their husbands or lov- 
ers. The Fasti deals with Roman religious festivals and 
customs and anniversaries of historical events. 

Ovid was born in Sulmona, Italy. His full name was 
Publius Ovidius Naso. In A.D. 8, Emperor Augustus ban- 
ished Ovid to an isolated fishing village on the Black 
Sea. Ovid's many poems pleading to return to Rome 
were ignored, and he died in exile. 

See also Latin literature (The Augustan Age). 
Oviparous animal is an animal that reproduces by 
means of fertilized eggs that develop outside of the 
mother's body. In viviparous animals, eggs are fertilized 
and develop inside the parent. Most vertebrates (ani- 
mals with backbones) are oviparous, although there are 
exceptions. For example, certain types of fish, sharks, liz- 
ards, and snakes, and all mammals except for the platy- 
pus and the echidna, are viviparous. 

See also Viviparous animal. : 

Ovoviviparity. See Reproduction (Sexual reproduc- 
tion in animals), 

Ovulation. See Reproduction (Human). 

Ovule. See Flower (The pistils; Fertilization). 

Owen is the family name of two social theorists, father 
and son. 

Robert Owen (1771-1858), a Welsh-born social re- 
former, pioneered in cooperative movements. He tried 
to prove as a businessman that it was good business to 
think of the employees’ welfare. He set up the famous 
New Harmony community in Indiana, U.S.A., in 1825. 


Owen was part owner 
and the head of the New 
Lanark cotton mills in Scot- 
land in 1799, It was during 
the Industrial Revolution, 
when machines were re- 
placing home sewing and 
weaving, New factories 
were rarely built with the 
comfort of the workers in 
mind. Wages were low, 
and women and children 
were not treated with con- 
sideration. 

He organized a model 
community. Instead of employing children, he built 
schools for them. He kept his mills in good repair, and 
tried to take care of his labourers’ needs. The success of 
his mills impressed many visitors. 

New Harmony. Owen wrote on the subject of proper 
social conditions, and tried to interest the British gov- 
ernment in building “villages of cooperation.” He 
thought these villages ought to be partly agricultural 
and partly industrial. He made up his mind to show they 
could succeed. He then set up New Harmony. 

Owen believed in equal opportunity for all. His ideas 
in education were influenced by Johann Pestalozzi, a 
Swiss educator. Owen opposed mere book learning. He 
believed children also could be taught “correct ideas” by 
surrounding them with good examples. He lost popular- 
ity by his antireligious views. Many of his associates at 
New Harmony refused to work. The community failed in 
1827, and Owen returned to England. 

Cooperatives. Owen retired from business to devote 
all his time to his social theories. He lived in London in 
1828. There, trades unions became interested in his “vil- 
lages of cooperation.” In 1833, Owen organized the 
Grand National Consolidated Trades Union. It had more 
than 500,000 members. The movement tried to reorgan- 
ize industry into cooperatives. The government and 
manufacturers opposed it, and by 1834, the union had 
collapsed. Owen continued to write and agitate for gov- 
ernment aid. Although his plans were not accepted, his 
ideas influenced all later cooperative movements. 

Owen was born in Newtown, Wales. He left school 
when he was 9 to work as a cotton spinner. 

Robert Dale Owen (1801-1877) was a Scottish born 
social theorist and an American legislator. He worked 
with his father, Robert Owen, in the New Lanark and 
New Harmony model communities. He edited the New 
Harmony Gazette with Frances Wright. When New Har- 
mony collapsed in 1827, Owen moved to the United 
States. He and Frances Wright edited the Free Enquirer 
and tried to organize the Workingmen’s Party in 1829 in 
New York. 

Owen was elected to the Indiana state legislature in 
1836 and served until 1838. He was a member of the U.S. 
House of Representatives from 1843 to 1847. He served 
as Minister to Naples from 1855 to 1858. Owen champi- 
oned emancipation for black slaves, and influenced 
President Abraham Lincoln's views. He was a freethinker 
in religion, and a pioneer in advocating birth control 
ae universal education. He was born in Glasgow, Scot- 

and. 
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Owen Gun 


Owen, David (1938-  ), 
is a British politician who 
led the Social Democratic 
Party (SDP) from 1983 to 
1987. He resigned as leader 
after SDP members voted 
to merge with the Liberal 
Party (now the Liberal 
Democrats). The Liberal 
Party and the SDP had 
been partners as the Alli- 
ance in two general elec- 
tions. A founder of the 
SDP, Owen strove to pre- 
serve the party's independ- 
ence. He became leader of a re-formed SDP in 1988, 
until its dissolution in 1990. 

Owen had been secretary of state for foreign and 
commonwealth affairs in a Labour government from 
1977 to 1979. In 1981, following internal disputes within 
the Labour Party, Owen resigned. 

Owen entered Parliament in 1966 and held posts in 
various Labour governments in the Ministry of Defence 
and Department of Health and Social Security. David An- 
thony Llewelyn Owen was born at Plympton, Devon. He 
studied medicine at Cambridge University and London. 
He received a life peerage in 1992. 

Owen, Goronwy (1728-1769?), was a Welsh poet and 
clergyman. He is best remembered for his verses in the 
strict metre of the Welsh cywydd (a type of ode). These 
poems show Owen's mastery of the Welsh language 
and his purity of style. Best known are his early works 
Calendr Y Carwr (The Lover's Calendar) and Cywydd Y 
Farn Fawr (Ode on the Last Judgement). Owen was born 
at Rhos Fawr, Anglesey, Gwynedd. He attended Oxford 
University and served as curate and schoolmaster in 
Shropshire and London. From 1760 until his death, 
Owen taught at Williamsburg, in Virginia, U.S.A. 
Owen, Wilfred (1893-1918), was a British World War I 
poet. His collection of poetry Poems (1920) places him 
high among the soldier poets. His poetry reflected with 
painful clarity the agony and ugliness of war. In Owen's 
verses, assonance, rather than rhyme, creates the poetic 
effect. Assonance is characterized by combinations of 
words that have like vowel sounds and different conso- 
nant sounds. A complete edition of his 59 poems was 
published in 1931, with notes by Edmund Blunden. In 
1962, the composer Benjamin Britten incorporated 
some of Owen's powerful verse into his War Requiem. 

Owen was born in Oswestry, Shropshire. He was edu- 
cated at the Birkenhead Institute and London University. 
He was killed in action in France in 1918, only a week 
before the war's end. 

Owen Gun was an Australian-designed and manufac- 
tured submachine gun. Itwas used by the Australian 
Army from World War Il until the early 1960's. 

The Owen Gun was invented by E. E. Owen of Wol- 
longong, New South Wales, who had produced a proto- 
type in July 1939. Lysaght's Newcastle Works agreed to 
help with its development, and after tests, an initial 
order was received for 100 guns. But the results of later 
tests were so favourable that the first quantity was in- 
creased to 2,000. Delivery of the Owen Gun began early 
in 1942. 
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The Owen Gun had a magazine that held 32 rounds, 
but it could be fired at a rate of 800 rounds per minute. 
It was usually used to fire a burst of two or three 
rounds, or single shots. It weighed 5 kilograms and 
could be fired from the shoulder or the hip. 

Owens, Jesse (1913-1980), was an American athletics 
star. His performances during the mid-1930's in college 
and in the Olympic Games made him one of the most fa- 
mous athletes in sports history. 

Owens won four gold medals at the 1936 Summer 
Olympic Games in Berlin, Germany. He won the 100- 
metre and 200-metre races and the broad jump (now 
called the long jump), and he was a member of the win- 
ning American 400-metre relay team. He set Olympic 
records in the 200-metre race and in the broad jump. 
The performance of Owens, who was black, was embar- 
rassing to Adolf Hitler, the 
ruler of Germany. Hitler 
and his followers were 
hoping that German ath- 
letes would prove that the 
Aryans—a term they used 
for Germans and certain 
other peoples of northern 
Europe—were superior to 
all other peoples. 

Owens was born in Oak- 
ville, Alabama. His real 
name was James Cleveland 
Owens. His nickname, 
Jesse, came from his ini- 
tials, J. C. Owens was the 
son of a tenant farmer. At the age of 7, he moved with 
his family to Cleveland. Owens excelled in athletics 
while attending Ohio State University from 1933 to 1936, 
Ata college meeting in Ann Arbor, Michigan, in 1935, 
he broke three world records and equalled a fourth 
within 45 minutes. Owens set seven world records dur- 
ing his career. 

Owens eventually went into the public relations busi- 
ness. He worked in community service, especially youth 
work. Owens believed that athletic competition could 
help solve racial and political problems, 

See also Olympic Games (picture: Jesse Owens). 
Owl is a type of bird that usually lives alone and hunts 
for food at night. The owl has been called the “night 
watchman of our gardens” because it eats harmful ro- 
dents at night. Although it is a bird of prey—that is, a 
bird that kills and eats other animals—it is not thought to 
be closely related to other birds of prey. 

Scientists have identified about 145 species of owls. 
Owls live throughout the tropical, temperate, and sub- 
arctic regions of the world, and they can be found on 
many oceanic islands. 

The smallest species of owl is the tiny e/f ow/ of the 
southwestern United States and western Mexico. It 
measures about 15 centimetres long. The largest spe- 
cies is the great grey owl, which lives in the deep 
woods of Canada and Alaska as far north as trees grow. 
It measures about 75 centimetres long and has a wing- 
span of 137 to 152 centimetres. 

Appearance. A person can recognize any owl at 
once by its large, broad head with a saucer-shaped ruff 
of feathers around the eyes. This ruff is called the facial 
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The common barn owl nests in abandoned buildings. It aids 
farmers by helping to keep farms free of rats and mice. 


disc. It serves to reflect sound to the owl's ear openings. 
In some species, the facial disc and the ear openings are 
very large. The eyes of most owls are large and are di- 
rected forward, unlike the eyes of most birds. For this 
reason, owls can watch an object with both eyes at the 
same time. Like people, they have binocular vision. But 
unlike people, owls cannot move their eyes in their 
sockets. Thus, they must move their heads to watch a 
moving object. Owls have long lashes on their upper 
eyelids, which they can close over the eyes, Owls’ eyes 
make them look wise, and so the owl has long been a 
symbol of wisdom. The ancient Greeks believed the owl 
was sacred to Athena, their goddess of wisdom. Actu- 
ally, blue jays, crows, jackdaws, and many other birds 
are probably more intelligent than owls. 

Owls have short, thick bodies; strong, hooked beaks; 
and powerful feet with sharp claws called ta/ons, Some 
owls have tufts of feathers on their heads. The tufts are 
often called “ears” or “horns.” The feathers of owls are 
long, soft, and fluffy, and often make the birds seem 
larger than they are. The plumage is usually dull-col- 
ored, so that the bird may blend in with its surround- 
ings. 

Way of life. Owls can fly fairly fast. Their feathers 
muffle the swishing sound that most birds make when 


they fly. An owl can swoop down on its prey unheard. 
Some owls can see well enough in the daytime to hunt 
by day as well as by night. Other owls hunt only at night. 
Most night-hunting owls have keen vision in the dark. 
However, some owls have such sensitive hearing that 
they rely very little on vision. These owls can locate and 
catch mice, voles, and other small mammals in total 
darkness by listening to the rustling noise the mice 
make running through leaves on the forest floor. 

Owls eat mostly mammals. The larger owls catch rab- 
bits and squirrels, and the smaller ones catch many 
mice, rats, and shrews. Owls usually capture their food 
alive, but now and then they pick up animals that have 
been recently killed along roadsides. Some owls also 
hunt a few birds and insects. Other owls have been 
known to take fish from shallow waters. Like hawks, 
owls tear large prey into pieces when they eat it. But if 
the prey is small enough, they swallow it whole. They 
later cough up pellets of bones, fur, scales, and feathers, 
which they cannot digest. These pellets can be found 
under their nests and roosting places. 

Owls are among the most useful birds to farmers. 
They destroy harmful rodents, such as voles and rats, 
and also rabbits, which often damage crops. They sel- 
dom take poultry, which are usually asleep and inside 
when owls come out to hunt. 

Owls do not build elaborate nests. Their nests are 
usually old nests of hawks or crows, or crude structures 
in hollow trees, caves, underground burrows, barns, de- 
serted houses, or belfries. Most female owls lay 3 or 4 
eggs, but some lay as few as 1 or as many as 12 eggs. 
The eggs are nearly round and are white tinged with 
buff or blue. 

Both male and female owls help to care for their eggs 
and young. Young owls have a covering of thick white 
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down. They stay in the nest for 10 to 12 weeks. The 
larger owls defend the nests against intruders. They 
sometimes injure people with their talons. 

Kinds of owls. There are two families of owls: barn 
owls and typical owls. There are 10 species of barn owl. 
They live in most places except the colder regions. The 
barn owl has a widespread distribution. It is found be- 
tween latitudes 40° north and 40° south, extending north- 
ward into northwestern Europe, and southward to the 
tip of South America. The common barn owl is about 46 
centimetres long. The common barn owl usually nests in 
a cave or hollow tree. It also may nest in a belfry or the 
dark places in a barn, which gives it its name. In parts of 
Europe, farmers install special “owl doors” on their farm 
buildings to encourage barn owls to nest. Small owls 
tend to prey on insects. 

The burrowing owl of the Americas lives in open, 
grassy country. In North America, they often nest in the 
abandoned burrows of prairie dogs. Burrowing owls 
have long legs which helps them move over the ground, 
and they can see well in the daytime. They live mainly on 
insects but also on small mammals including young 
prairie dogs. The burrowing owl has a chattering note. 

The Eurasian eagle owl and its North American coun- 
terpart, the great horned owl, are large, powerful birds, 
up to 70 centimetres long, with ear tufts and orange 
eyes. They live in wild, rocky desert and forested areas. 
They can take prey as large as young deer, hare and 
game birds. 

Fishing owls are powerful birds with a large, strong 
bill. The legs are generally unfeathered and the feet are 
covered with rough scales, used to grip fish that they 
prey on. There are several species that live in Africa and 
Asia. They hunt mainly at night. 

The great grey owl is one of the world’s biggest owls. 


Owls are good hunters. They see and hear well and can fly almost noiselessly. Many owls build 
their nests in hollow trees. Others nest on ledges of cliffs or in burrows in the ground, Owls are 
helpful to people because they eat mice, rats, and other pests. 


Some kinds of owls 


Burrowing owl 
Found on plains of 
Western Hemisphere 
Body length: 23 centi- 
metres 


Snowy owl 

Found in Arctic 

Body length: 51 centi- 
metres 


Elf owl 


Found in Southwestern United States 


and Mexico 
Body length: 14 centimetres 
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War (1618-1648), a struggle between Roman Catholics 
and Protestants. After Gustavus died in battle in 1632, 
Oxenstierna directed Sweden's foreign affairs and pro- 
vided vital leadership throughout the war. From 1636 to 
1644, he headed the regency (temporary ruling group) 
that ruled Sweden during Queen Christina's childhood. 
Oxenstierna was born in Fano, Sweden. 

Oxford (pop. 109,000) is a local government district in 
Oxfordshire, England. It takes its name from the city of 
Oxford, which is the administrative centre. The city is the 
seat of Oxford University, one of Europe's oldest educa- 
tional institutions. The city of Oxford lies on the River 
Cherwell and on the River Thames, known locally as the 
Isis. It is about 80 kilometres northwest of London. Mo- 
torcar factories and pressed-steel works are on the out- 
skirts of the city. Famous Oxford institutions include the 
Ashmolean Museum, the Bodleian Library, and the Bo- 
tanic Gardens. Buildings of interest in the city of Oxford 
are the Radcliff Camera and the Sheldonian Theatre, a 
place used for various official university functions. 

See also Oxfordshire. 

Oxford Movement is the name given to a revival in 
the Church of England, the official state church in Eng- 
land, which began in 1833 at Oxford. A powerful sermon 
was preached by John Keble (1792-1866), who tried to 
show the people the evils that were threatening the 
church because of their indifference and ignorance. 
Two leaders joined Keble in the Oxford Movement. One 
was the brilliant John Henry Newman, and the other was 
the learned Edward B. Pusey (1800-1882). They preached 
and wrote for a number of years, seeking to impress on 
the people that the church was “more than a merely 
human institution; that it had privileges, sacraments, a 
ministry ordained by Christ; that it was a matter of the 
highest obligation to remain united to the Church.” 

The leaders of the Oxford Movement wrote a series 
of essays called “Tracts for the Times.” These essays 
were widely read and the movement grew. But in 1841 
Newman wrote a tract which was so decidedly Catholic 


that the Anglican bishops condemned it. In 1845, New- 
man joined the Roman Catholic Church, and was even- 
tually made a cardinal. 

John Keble and Edward B. Pusey continued the work 
of the Oxford Movement, and new leaders took it up. A 
notable book, called Lux Mundi (Light of the World), ed- 
ited by Charles Gore, afterwards Bishop of Oxford, was 
published in 1889. It created a great stir throughout the 
Anglican Communion. 

The Oxford Movement had great influence upon the 
Anglican world. It revived faith in the church as the di- 
vine society, not to be controlled by the state. It made 
the pastor's office more important. The movement in- 
creased the importance of tradition and the sacraments. 
It extended the church's work among the poor in larger 

_ cities, And in general it awakened church and laity to a 
broader view of their power and duty. 

See also Church of England; Newman, John Henry 
Cardinal; Wilberforce, Samuel. 

Oxford University is the oldest university in Great 
Britain and one of the world’s most famous institutions 
of higher learning. Oxford University started to develop 
during the 1100s. It is in Oxford, England, about 80 kilo- 
metres northwest of London. 

The university has more than 13,000 students. It con- 
sists of 35 colleges, plus 5 private halls established by 
various religious groups. Of the colleges, St. Hilda's is 
for women only, and the rest are for both men and 
women. These include All Souls, Christ Church, Jesus, 
Lady Margaret Hall, Magdalen, Nuffield, St. John’s, Som- 
erville, and Trinity. 

At Oxford, each college is a corporate body distinct 
from the university and is governed by its own head and 
fellows, Most fellows are college instructors called tu- 
tors, and the rest are university professors, readers, and 
lecturers. Each college manages its own buildings and 
property, elects its own fellows, and selects and admits 
its own undergraduate students. The university provides 
some libraries, laboratories, and other facilities, but the 


Oxford University is made 
up of many individual col- 
leges. One of the best known 
is Christ Church College, /eft 
The Memorial Garden in the 
foreground was laid outin 
1926. The English architect Sir 
Christopher Wren designed 
the famous Tom Tower on the 
left about 1680. In the back- 
ground is Christ Church Ca- 
thedral. 


colleges take primary responsibility for the teaching and 
well-being of their students. 

Educational programme. Each student at Oxford is 
assigned to a tutor, who supervises the student's course 
of study, primarily through tutorials. Tutorials are 
weekly meetings of one or two students with their tutor. 
Students may see other tutors for specialized instruc- 
tion. They may also attend lectures given by university 
teachers, Students choose which lectures to attend on 
the basis of their own special interests and on the ad- 
vice of their tutor. 

The university, not the individual colleges, grants de- 
grees. The first degree in the arts or sciences is the 
Bachelor of Arts with honours. Oxford also grants 
higher degrees, diplomas, and certificates in a wide va- 
riety of subjects. 

The Rhodes scholarship programme enables students 
from the Commonwealth and the United States to study 
at Oxford for a minimum of two years (see Rhodes 
scholarship). 

History. During the 1100s, a university gradually de- 
veloped from a number of schools in the city of Oxford. 
Its development was aided by a break in relations be- 
tween England and France in 1167. Hostility between the 
two nations prevented English students from attending 
the University of Paris, and many of them went to Oxford 
instead. The university received its first official recogni- 
tion in 1214. 

The three oldest Oxford colleges—University, Balliol, 
and Merton—date from the 1200s. Twelve more col- 
leges were founded between 1300 and 1555. The first 
colleges for women were established during the late 
1800's. The university did not grant degrees to women 
until 1920. 

See also Architecture (Gothic revival; picture); Bod- 
leian Library; Europe (picture). 

Oxfordshire is an agricultural county with unspoilt 
scenery, beautiful villages, and historic houses that at- 
tract many tourists. It is famous because Oxford, the ad- 
ministrative centre, has one of the world’s oldest and 
greatest universities. Many children have heard of Ban- 
bury, the county's second largest town, because of the 
nursery rhyme that begins: “Ride a cock horse to Ban- 
bury Cross... .” 

Oxfordshire was increased in size in 1974. A large 
area that had been in Berkshire was added to the 
county. This area included the towns of Abingdon, Wal- 
lingford, and Wantage. It also included the Vale of 
White Horse (see White Horses). 


People and government 


Local customs. At Oxford, May Morning (May 1) is 
celebrated by choristers singing at the top of Magdalen 
College tower. Afterwards, carillonneurs ring the bells. 

Recreation. Oxford University’s cricket team plays 
against first-class county teams. Oxford United football 
team has for a long time played in the Football League. 
Fox-hunting is popular. In the summer, many people go 
boating, fishing, or swimming on the River Thames. The 
International Rowing Regatta at Henley takes place in 
June. Oxford is a centre for many cultural activities. For 
example, Oxford Playhouse has a repertory theatre (see 
Theatre). 

Local government. The county has five local govern- 
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The county of Oxfordshire lies in southern central England. 
The River Thames flows eastward through the county. 


ment districts: Cherwell, Oxford, Vale of White Horse, 
South Oxfordshire, and West Oxfordshire. 

The crown court sits at Oxford. The Thames Valley Po- 
lice has its headquarters at Kidlington. 


Economy 


Manufacturing. The largest industry is motorcar as- 
sembly at Cowley, a suburb of Oxford, The business was 
founded by Lord Nuffield. Also in Oxford are some of 
Britain's largest printing and publishing firms. Other Ox- 
ford companies make agricultural machinery, electrical 
equipment, and furniture. Banbury has factories that 
produce agricultural implements, aluminium goods, car 
accessories, food products, such as instant coffee, and 
furniture. Abingdon’s products include beer, concrete, 
and scientific instruments. Witney is a centre of tradi- 
tional Oxfordshire industries, such as making blankets 
and’ gloves. Workers at Charlbury and Woodstock also 
make gloves. Other Witney products are beer, engineer- 
ing, printing, and scientific instruments. 

Agriculture. Oxfordshire is a rich agricultural county. 
Farmers use a large proportion of the land for growing 
such crops as barley, oats, and wheat. They also grow 
some noncereal crops, such as kale, mangolds, pota- 
toes, sugar beet, and turnips. Both beef and dairy cattle 
thrive on Oxfordshire pastures. Some of the best dairy 
farms are in the Vale of Aylesbury, in the east of the 
county. Oxfordshire has as many sheep as it has cattle. 


Facts in brief about Oxfordshire 


Administrative centre: Oxford. 
towns: Oxford, Banbury, Abingdon. 

Area: 2,610 km’. 

Population: 7997 census—553,800. 

Chief products: Agricu/ture—barley, beef and dairy cattle, fruit, 
kale, oats, pigs, potatoes, poultry, sheep, sugar beet, turnips, 
vegetables, wheat. Manufacturing—agricultural machinery, 
aluminium goods, beer, blankets, concrete, electrical equip- 
ment, food products, furniture, gloves, motorcars, paper, 
printing and publishing, scientific instruments. Mining and 
quarrying—chalk, iron ore, limestone, sand and gravel. 


534 Oxfordshire 


Smallholders grow flowers, fruit, and vegetables in the 
regions round some of the towns. 

Tourism. Oxford is one of England's leading tourist 
destinations. Oxfordshire’s other attractions include its 
small towns and villages. Boating is a popular pastime. 

Transportation and communication. Oxford is 
well served by a network of main roads. They include 
the A40 from London to South Wales and the A34 from 
Southampton to the Midlands. The M40 motorway, 
which runs through Oxfordshire, connects London with 
Birmingham and the north of England. Oxford has rail 
links to London, to Wales and the west of England, and 
to the Midlands and north of England. The main airport 
is at Kidlington. A canal runs from Oxford to Birming- 
ham. Oxfordshire has its own BBC radio station and a 
commercial radio service, a local evening newspaper, 
and at least 30 weekly newspapers. 


Land 


Location and size. Oxfordshire lies in the centre of 
southern England. It is bounded by Warwickshire and 


Places to visit 

nn er 
Following are brief descriptions of some of the interesting 

places to visit in Oxfordshire: 

Abingdon has ancient buildings. Remains of the abbey, 
founded in the 670s, include a gateway built in the 1400s. 

Blenheim Palace, which stands in a beautiful park near Wood- 
stock, is the most impressive house in Oxfordshire. Sir John 
Vanbrugh designed the palace in the early 1700s. 

Caversfield, near Bicester, has a church dating from Saxon 
times. The church is famous for its bell, founded in the 1100's 
or 1200s, and believed to be one of England's oldest. 

Oxford is one of the most beautiful cities in Europe. Its main at- 
traction is the colleges, built in a great variety of architectural 
styles. Oxford also has a Norman castle and fine churches. Its 
museums include one devoted to the history of science. 

Radcot Bridge, near Bampton, is claimed to be the oldest 
bridge crossing the Thames. It was completed before 1312. 

Uffington has a church which is a perfect example of the Early 
English style of the 1200s. Uffington Castle is an Iron Age 
earthwork. The White Horse is a huge carving in the downs 
(see White Horses). 


SS 


Oxford's beautiful build- 
ings in varied architectural 
styles attract many tourists. 
The city also has large parks 
and pleasant river walks. 


Northamptonshire to the north, Buckinghamshire to the 
east, Berkshire to the south, and Gloucestershire to the 
west. It extends 68 kilometres from north to south and 
53 kilometres from east to west. 

Land regions. There are three main land regions. 
Uplands in the northwest are an extension of the Cots- 
wold Hills. These uplands, which are composed of lime- 
stone, average about 150 metres above sea level. They 
rise to over 225 metres in the Chipping Norton area. 

Uplands in the southeast of the county are an exten- 
sion of the Chiltern Hills. Uplands in the south are part 
of the Berkshire Downs. These uplands, which are com- 
posed of chalk, reach their highest point, more than 240 
metres above sea level, near Watlington. 

Between the two uplands lie the Va/e of Oxford and 
the Vale of White Horse. The Vale of Oxford is low lying, 
with undulating hills, mainly between 60 and 90 metres 
above sea level. The Vale of White Horse is a flat ex- 
panse of clay, with many streams. 

Rivers. The Thames is the main river of Oxfordshire. 
It rises in the Cotswold Hills, in Gloucestershire, and 
forms the boundary between Oxfordshire and Berkshire 
for about 30 kilometres. The Thames flows out of the 
Vale of Oxford through the Goring Gap, which lies be- 
tween the Chiltern Hills and the Berkshire Downs. The 
four main tributaries of the Thames are the Cherwell, 
the Evenlode, the Thame, and the Windrush. 

Climate. Average July temperatures in the lowlands 
are about 17 °C. Average January temperatures in the 
lowlands are about 3 °C. Upland temperatures run about 
4 °C cooler. The average annual rainfall is 635 milli- 
metres in the lowlands and 760 millimetres in the up- 
lands. 


History 


Prehistoric people built the ancient stone circle at Lit- 
tle Rollright, and similar circles at Enstone, Steeple Bar- ` 
ton, and Stanton Harcourt. The Icknield Way, part of 
which runs along the Oxfordshire Chilterns to the River 
Thames at Goring, is one of the oldest roads in the Brit- 
ish Isles. The Romans built many roads in the area (see 
Roman Roads). Akeman Street, which linked St. Albans 


and Cirencester, passed through Bicester. The Romans 
built settlements at Alchester, near Bicester, and at Dor- 
chester. 

In the late 700's, the Saxon kingdoms of Mercia and 
Wessex fought over the area. The Thames divided the 
two kingdoms. The Saxon king Ethelred II built royal pal- 
aces at Headington, Islip, and Woodstock. His son, Ed- 
ward the Confessor, was born at Islip. The Danes in- 
vaded the area in the 800s, and some settled there. 

Oxford University dates back to the 1100's. In Oxford, 
a granite cross marks the spot where the martyrs Arch- 
bishop Cranmer, Bishop Latimer, and Bishop Ridley 
were burned to death in the 1550s. 

During the Civil War, Charles | set up his court at Ox- 
ford, The Royalist and Parliamentary forces fought many 
battles in the county. 

Warren Hastings, the first governor general of India, 
was born at the village of Churchill in 1732. Writers born 
in the county include novelist Maria Edgeworth, who 
was born at Black Bourton in 1767. Historian J. R. Green 
was born at Oxford in 1837. William Morris, the writer 
and social reformer of the 1800s, lived at Kelmscott. Re- 
cent novelists who lived in Oxfordshire include Joyce 
Cary, Graham Greene, and Iris Murdoch. The statesman 
Winston Churchill was born at Blenheim Palace. 

Related articles in World Book include: 
Banbury Greene, Graham 
Cotswold Hills Henley-on-Thames 
Cranmer, Thomas Latimer, Hugh 
Edgeworth, Maria Morris, William 
Green, J. R. Murdoch, Dame Iris 


Oxford 

Oxford University 
Ridley, Nicholas 
Thames, River 


Oxidation is a chemical reaction in which a substance 
loses electrons. The term originally referred to any 


Electrochemical oxidation occurs when a substance loses 
electrons. When an iron nail is dipped into a concentrated solu- 
tion of copper sulphate, above, iron atoms in the nail are oxi- 
dized. Each iron atom loses two electrons and becomes an iron 
ion in the solution. Copper ions in the solution capture the re- 
leased electrons and become copper atoms that coat the nail. 
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chemical process in which a substance combines with 
oxygen. This definition of oxidation was formulated by 
chemists before they discovered that reactions involving 
electron loss could occur without oxygen. 

The electrons released during oxidation must be cap- 
tured by another substance. Thus, oxidation is always ac- 
companied by a reaction called reduction, in which a 
substance gains electrons. The combined transfer of 
electrons by reduction and oxidation is often called a 
redox process. See Reduction. 

Oxidation can be demonstrated by heating iron and 
sulphur together. In this case, each neutral iron atom 
(Fe) loses two electrons and becomes an iron ion (Fe?*). 
The chemical equation for the oxidation of iron can be 
written: 

Fe + Fe*+ + 2e-. 
The electrons released during oxidation are immedi- 
ately picked up by sulphur atoms, resulting in the for- 
mation of sulphide ions (S?-). These sulphide ions com- 
bine with the iron ions to form the compound iron 
sulphide (FeS). 

The rusting of iron is a common example of the ori 


nal meaning of oxidation. Iron combines with oxygen in 
the presence of moisture to form rust. Another example 
is the formation of such air pollutants as nitrogen oxides 
and sulphur oxides. Nitrogen oxides are produced when 
oxygen combines with nitrogen in hot car engines. Sul- 


Oxidation with oxygen occurs when oxygen combines with 
another substance. In a gas flame, above, oxygen combines rap- 
idly with the carbon and hydrogen in methane, producing car- 
bon dioxide gas and water vapour. When metal rusts, below, 
iron combines slowly with oxygen and water, forming rust. 
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phur oxides form when oxygen reacts with sulphur in 
coal-burning furnaces, 

Oxidation also occurs inside the human body when 
food molecules combine with inhaled oxygen to slowly 
produce carbon dioxide, water, and energy. The com- 
bustion of natural gas and other fossil fuels is a form of 
rapid oxidation. 

Related articles in World Book include: 


Combustion Oxide 
Corrosion Rust 
Fire Spontaneous combustion 


Food (Producing energy) 


Oxide is a chemical compound of oxygen with some 
other element. Oxides are commonly formed when the 
elements are oxidized, For example, burning the carbon 
present in coal or wood gives carbon dioxide (CO,) and 
carbon monoxide (CO). Burning is rapid oxidation. Car- 
bon dioxide is also formed by slow oxidation processes 
in animal cells, and is exhaled from the lungs. The rust- 
ing of iron is slow oxidation. Rust contains ferric oxide 
(Fe,O,), 

Metallic oxides combine with water to form basic hy- 
droxides, while nonmetallic oxides with water form oxy- 
gen acids. The oxides of sulphur and nitrogen are im- 
portant because they can be used to form acids. 
However, sulphur dioxide and nitrogen oxides pollute 
the air when given off by motor vehicles, by factories, 
and by power plants that burn coal or oil. They also mix 
with moisture in the air to form sulphurous acid and var- 
ious acids of nitrogen. These acids reach the ground as 
acid rain (see Acid rain), Acid rain damages plants and 
wildlife. 

Calcium oxide is quicklime (CaO). When mixed with 
water it forms the s/aked lime used in whitewash and 
plaster. Sand, which is so important in glassmaking, is 
one form of silicon dioxide, called silica (SiO,). Other 
forms of silicon dioxide are quartz, onyx, and opal. 

See also Nitrous oxide; Oxidation. 

Oxidizer. See Rocket (Rocket propellant; Liquid- 
propellant rockets). 


Oxley, John (17857-1828), 
was a surveyor general of 
New South Wales, Aus- 
tralia. His explorations 
opened up large areas of 
land for settlement. 

John Joseph William 
Molesworth Oxley was 
born in Kirkham Abbey, 
Yorkshire, England, He 
joined the navy in 1799 as a 
midshipman and spent 
some years sailing Austral- 
ian waters. After trying sev- 
eral times to obtain an offi- 
cial appointment in New South Wales, Oxley finally 
succeeded. He became surveyor general of the colony 
under Governor Lachlan Macquarie in 1812. 

After the crossing of the Blue Mountains in 1813, and 
the establishment of Bathurst, the interior of the colony 
remained to be explored. Oxley’s assistant, G. W. Evans, 
discovered the Lachlan River, and in April 1817, Oxley 
set out from Bathurst to explore it. He took along a 
strong team, including Evans and the botanist Allan Cun- 
ningham. 

Some of the party rode horses, while others travelled 
down the Lachlan in boats until extensive marshes 
blocked their progress. The explorers left the boats and 
trekked southwest, only to encounter harsh conditions 
in dry country. Some of the horses died, and the men 
were reduced to eating dingo, emu, and snake. By early 
June, near what is now Cocoparra National Park, near 
Yenda, Oxley wrote that it seemed unlikely that “these 
desolate plains” would “ever again be visited by civilized 
man.’ But Cunningham planted seeds of fruit trees 
throughout the journey. The explorers turned north- 
west, met the Lachlan again near the present town of 
Hillston, and then continued downstream. They were 
once again blocked by broad marshes in the area of 
Booligal. Their “disappointment and desolation” forced 


John Oxley 


The Liverpool Plains were 
discovered by John Oxley in 
1818. He noted, “We seemed 
to be once more in a land of 
plenty and horses as well as 
men had cause to rejoice. 
Gunnedah is now the central 
town of this fertile area. 


John Oxley explored along the Lachlan River in 1817. In 1818, he 
led an expedition along the Macquarie River. He named the Liv- 
erpool Plains and Port Macquarie. 


Oxley “to the conclusion that the interior of this vast 
country is a marsh and uninhabitable.” The explorers 
turned back. Unknown to Oxley, he was within a few 
days march of the Murrumbidgee River, which would 
have led him to enormous tracts of good land. 

He returned by a northeasterly route, and came upon 
the Macquarie River near where Wellington now stands. 
It was a much bigger stream than the Lachlan, and the 
surveyor general determined to know more about it. 

Exploring the Macquarie. In 1818, Oxley set off from 
Bathurst with 15 men to follow the Macquarie River. 
Boats were again used, but were later abandoned when 
impassable marshes were met. Oxley’s theory of an in- 
land sea became more firm. The direction of the river 
flow seemed “to bear out the conclusion that these wa- 
ters have but one common reservoir.” Turning east, the 
explorers moved through flooded country, often wading 
waist deep in water, before crossing the Castlereagh 
River, On August 26, they climbed a hill and saw a fertile 
plain, which Oxley named the Liverpool Plains in honour 
of Lord Liverpool, the British prime minister. Continuing 
east, near the present site of Tamworth, Oxley discov- 
ered and named the Peel River. 

Crossing the Great Dividing Range proved difficult. 
Oxley and his companions travelled mountainous, heav- 
ily wooded country to the Hastings River, which he 
named after Warren Hastings, the governor-general of 
India. As the group followed the Hastings down to its 
mouth, the men could hear the Pacific Ocean long be- 
fore they sighted it. They discovered the mouth of the 
river, and Oxley called the site Port Macquarie as a trib- 
ute to Governor Macquarie. On the way south to New- 
castle, the party had its only serious encounter with Ab- 
origines. One man was speared, and Oxley narrowly 
avoided the same fate. 

Oxley’s achievements. Oxley's expedition opened 
up extensive tracts of new country, including the fertile 
Liverpool Plains. Soon after Oxley's expedition, another 
explorer, botanist Allan Cunningham, discovered a di- 
rect route to the area. 

Today, there are many memorials to Oxley along his 
track. Perhaps the greatest is the Oxley Highway, which 
ends at Port Macquarie. After Oxley’s second expedition, 
the British government also changed some of its poli- 
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cies. For example, it encouraged free settlers to make 
use of the newly discovered pastoral lands. Previously, 
the government had deterred free emigrants from set- 
tling in a penal colony. 

Coastal surveys. Oxley’s naval training proved useful 
on coastal surveys. In 1819, he made a sea trip to Jervis 
Bay, which he mistakenly considered unsuitable for set- 
tlement. In that same year, and again in 1820, he sur- 
veyed Port Macquarie, recommending that it be used as 
a place of isolation for hardened convicts. In 1823, he 
sailed north to Port Curtis, but rejected it as a settlement 
site. 

Turning back to Moreton Bay, Oxley found two ship- 
wrecked convicts living with the Aborigines. The con- 
victs spoke of a large river nearby. This information led 
to Oxley’s discovery of the Brisbane River. Using one of 
the convicts as a guide, Oxley spent five days exploring 
the river. He charted its course as far as Goodna, stop- 
ping at many points along the bank to examine the soil 
and trees. Oxley was so impressed by the resources of 
the river, including its rich soil and its fine hoop pine 
and other timber, that he recommended the creation of 
a convict settlement at Moreton Bay. 

In September 1824, Oxley headed an expedition to 
Moreton Bay to select a site for the settlement. After 
choosing a site at Redcliffe, he turned to the job of map- 
ping the surrounding area. In company with Alan Cun- 
ningham and Lieutenant Butler, he proceeded to ex- 
plore the Brisbane River above the point he had reached 
in 1823. This expedition took 11 days, and Oxley again 
made detailed notes on topography and vegetation. 
After camping on successive nights at Breakfast Creek, 
near Mount Ommaney and opposite Fairy Bower, a base 
camp was established about a kilometre upstream from 
College's Crossing. From there, the party explored the 
Pine and Crosby mountains and took bearings of peaks 
in the vicinity. Oxley returned to Redcliffe on October 5. 
He then visited Peel Island, Dunwich, and Amity Point. 
Oxyacetylene. See Acetylene. 

Oxygen is a life-supporting gas and a chemical ele- 
ment. Its chemical symbol is O. Nearly all living things 
need oxygen to stay alive. Oxygen combines with other 
chemicals in plant and animal cells to produce energy 
needed for life processes. Oxygen is also needed to 
make most fuels burn, During the burning process, oxy- 
gen combines with the fuel in a chemical reaction. Heat 
is released during the burning process. 

Oxygen is one of the most plentiful chemical ele- 
ments on the earth. It makes up about a fifth of the vol- 
ume of air. Nitrogen makes up most of the other four- 
fifths, Oxygen is also found in the earth's crust and in 
water. This oxygen is not pure, but is combined with 
other elements. On the average, 100 kilograms of the 
earth's crust contains about 49 kilograms of oxygen. 
Nearly half of the weight of most rocks and minerals is 
oxygen. Every 100 kilograms of water contains about 89 
kilograms of oxygen. Hydrogen makes up the other 11 
kilograms. 

Chemical properties. Oxygen has an atomic number 
of 8 and an atomic weight of 15.9994. Ordinary oxygen 
molecules, such as those that make up about 20 per cent 
of the atmosphere, have two oxygen atoms bonded to- 
gether. This ordinary oxygen, O,, is colourless, odour- 
less, and tasteless. Oxygen molecules that have three ox- 
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ygen atoms make up a gas called ozone, O,. Oxygen 
combines with many other elements, forming com- 
pounds called oxides (see Oxide). 

Ordinary oxygen changes to a pale blue liquid when 
cooled to its boiling point, — 182.962" C at atmospheric 
pressure. Oxygen liquefies at a higher temperature 
when the pressure is increased. At a pressure of 49.7 at- 
mospheres, oxygen liquefies at —118.8° C. These values 
of temperature and pressure are oxygen's critical tem- 
perature and pressure. \t is impossible to liquefy oxygen 
at a higher temperature at any pressure. Liquid oxygen 
is magnetic and can be held between the poles of a 
strong magnet. It freezes at —218.4° C. 

How oxygen supports life. Only a few kinds of liv- 
ing things, including certain germs, can live without free 
(chemically uncombined) oxygen, O,. Human beings and 
the other land animals get oxygen from the air. Fish and 
most other water animals get dissolved oxygen from 
water. Free oxygen enters a person's blood stream 
through the lungs. It enters a fish's blood stream 
through the gills. The blood carries oxygen to the cells 
of the body. In the cells, oxygen combines with chemi- 


An oxygen tent provides a patient with air that contains more 
than the normal amount of oxygen. The air is pumped through a 
hose into the tent, which may cover the entire bed. 


cals obtained from food. Energy produced during this 
process makes it possible for each cell to perform its 
function in the body. Carbon dioxide is produced in the 
cells as a waste product (see Respiration). 

Some people believe that breathing pure oxygen will 
lead to an early death. They think the body's cells will 
use oxygen too fast, causing a person to die of exhaus- 
tion, But in certain situations, breathing pure oxygen 
may be necessary. For example, pilots who fly at high al- 
titudes, where the air is too thin to supply enough oxy- 
gen, breathe from tanks of pure oxygen. 

Plant cells use oxygen in much the same way that ani- 
mal cells do. Plant cells also make oxygen in the process 
of photosynthesis. During this process, the cells use the 
energy of sunlight to make sugar from carbon dioxide 
and water. Oxygen is produced as a by-product, and is 
released into the atmosphere. 

Other uses of oxygen. Oxygen has many uses in in- 
dustry. Some steel is manufactured by the basic oxygen 
process. \n this process, a stream of high-pressure oxy- 
gen blasts down on melted pig iron and burns out im- 
purities. Welders mix oxygen with fuel in their torches 
to produce an extremely hot flame with a temperature of 
about 3300° C. 

Liquid oxygen, called /ox, is used in rockets propelled 
by liquid fuels. Lox combines with various fuels, includ- 
ing kerosene and liquid hydrogen, to produce the rock- 
et's thrust (pushing force). Lox is also mixed with other 
fuels to make explosives for blasting. 

Making oxygen. Most commercial oxygen is distilled 
from liquid air. During the distillation process, the nitro- 
gen boils before the oxygen does, because nitrogen has 
a lower boiling point. As the nitrogen boils away, the + 
liquid air is left with a greater concentration of oxygen. 
Commercial oxygen is stored in steel tanks at a pressure 
of about 135 atmospheres, more than a hundred times 
the pressure of the atmosphere. 

Small amounts of oxygen can be made by heating po- 
tassium chlorate. A little manganese dioxide added to 
the potassium chlorate speeds up oxygen formation. 

History. Oxygen was discovered by two chemists 
working independently. They were Carl Scheele of Swe- 
den and Joseph Priestley of England. Scheele’s labora- 
tory notes show that he prepared oxygen in the early 
1770s by heating various compounds, including salt- 
petre and mercuric oxide. But Scheele’s experiments 
were not published until 1777. Priestley also published 
his experiments in 1777. He described how he prepared 
oxygen in 1774 by heating mercuric oxide. 

Scheele called oxygen fire air. Priestley called it de- 
phlogisticated air. In 1777, the French chemist Antoine 
Lavoisier named the gas oxygen. The word means acid 
producer. Lavoisier and others had found that oxygen is 
a part of several acids. Lavoisier incorrectly reasoned 
that oxygen is needed to make all acids. He combined 
the Greek words oxys (meaning sharp or acid) and 
gignomai (meaning produce) to form the French word 
oxygène. This word is oxygen in English. 


Related articles in World Book include: 


Anoxia Liquid air Ozone 
Element, Chemical Oxidation Welding 
Iron and steel (The Oxide 


basic oxygen proc- 
ess) 


A pearl oyster, above, has 
been cut to show two gleam- 
ing jewels inside, 


Young oysters, below, are 
about as big as a needle 
point. They swim in the sea. 


Oyster is a type of shellfish found in oceans and 
coastal inlets in regions with mild to tropical climates. 
Oysters have a soft, edible body inside a hard, two- 
piece shell. The shell is often sharp-edged and very ir- 
regular in shape. Oysters live on the sea bottom close to 
the shore, where the water is usually quiet and not 
deep, 

Oysters are among the most valuable shellfish. Oys- 
ters of the Persian Gulf and the Pacific Ocean make the 
pearls that are used as jewels. People have eaten oysters 
for thousands of years. About A.D. 43, Roman settlers in 
England caught oysters along the seacoasts. In winter, 
they packed the animals in cloth bags and sent them to 
Rome. Later, the ancient Romans reared oysters on 
farms” in the waters off the Italian coasts. Today, many 
oysters come from undersea farms usually located 
along the coasts. 

Oysters—like clams, mussels scallops, and some 
other shellfish—are types of molluscs. Molluscs make 
up a major division of the animal kingdom. For a de- 
scription of other kinds of molluscs, see the World Book 
article on Mollusc. 


The body of an oyster 


Shell. An oyster’s shell consists of two parts called 
valves, Oysters are often called bivalves, which means 
two valves. The valves are held together at one end by a 
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Oysters fasten their shells to rocks or other hard objects on the ocean 
bottom. Most species live in shallow coastal waters. 


hinge. One valve is deeper, larger, and thicker than the 
other valve, and the oyster's body rests on it. The second 
valve acts as a lid. 

The oyster usually keeps the valves of its shell open 
just a bit. When an enemy comes near, the oyster snaps 
the valves shut by means of a strong muscle called an 
adductor. This muscle attaches the oyster’s body to the 
inside of the shell. It holds the valves closed until dan- 
ger has passed. An oyster can keep its shell closed for 
as long as several weeks. 

The mantle, a fleshy layer of skin, lines the inside of 
the shell and surrounds the body organs. It produces 
liquid substances that harden and form the shell. It also 
makes the colours and designs that appear in the shell. 


Facts in brief 


Names: Male, none; female, none; young, spat or seed oyster; 
group, bed. 

Hatching period: About 10 hours. 

Number of newborn: About 500 million a year for each oyster. 

Length of life: About 6 years. 

Where found: Mild to tropical seas of the world. 

Scientific classification: Oysters used for food make up the 
oyster family, Ostreidae. The European oyster is Ostrea edulis. 
The most commercially important oyster in Australia is Syd- 
ney rock oyster Crassostrea commercialis, The oyster of east- 
ern North America is C virginia. The pearl oyster belongs to 
the pearl oyster family, Pteridae. It is Pinctada margaritifera. 
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The mantle adds material to the shell, so that the shell 
becomes larger as the oyster grows. Lines on the out- 
side of the shell mark the additions of this material from 
the mantle. The inside of the shells of oysters used for 
food is dull white and purple. The inside of pearl oyster 
shells is covered with a smooth, shiny substance called 
mother-of-pearl or nacre. For information about how 
shells grow, see the World Book article on Shell (How 
shells are formed). 

Sometimes a grain of sand or some other object gets 
into the space between the mantle and the shell and irri- 
tates the mantle. The mantle produces layers of shell 
material to stop the irritation, and in this way a pearl 
forms. Pearls used as gems come from pearl oysters. 
These animals live in tropical waters. Oysters used as 
food may also produce pearls, but these pearls have lit- 
tle value. 

Body organs. The oyster’s soft body is a greyish 
mass of tissues that contain the body organs. The animal 
has no head. It has two pairs of W-shaped gills that look 
somewhat like a feather. The oyster uses its gills to get 
oxygen for breathing and also as a filter to capture food. 
Small hairs called ci/ia on the gills beat and create a cur- 
rent that brings tiny single-celled organisms called 
plankton into the mantle cavity. The plankton get caught 
on the gill surface and are directed toward the mouth. 
The oyster's digestive system includes a stomach, two 
digestive glands, and an intestine. 

The oyster's heart pumps blood to all parts of the 
body. The blood carries food and oxygen and removes 
waste materials from the body. 

An oyster has no eyes. However, the animal has two 
rows of tentacles (feelers) on the mantle along the edges 
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Adductor muscle 


The parts of an oyster shell 
Umbo or beak 
(oldest part of shell) 


Hinge 


Inner 
shell layer 


of the shell. Changes in light or in chemicals in the water 
cause the tentacles to contract (become smaller). This 
contraction is followed by a powerful contraction of the 
adductor muscle, closing the shell against possible dan- 
ger. 


The life of an oyster 


An oyster spends all except the first few weeks of its 
life in one spot on the sea bottom. It uses the shell mate- 
rial produced by the mantle to fasten itself to a rock or 
to some other object in quiet waters. The shell sub- 
stance hardens, and holds the larger valve firmly in 
place. Most oysters live about 6 years, but some live as 
long as 20 years. 

Young. A female oyster may produce as many as 500 
million eggs a year. The yellowish eggs are so tiny that a 
mass of them looks somewhat like thick cream. The fe- 
male lays the eggs by spraying them into the surround- 
ing water. A male oyster releases sperm into the water, 
and the sperm unite with and fertilize the eggs. The spat 
(young oysters) hatch about 10 hours later. Each spat is 
about as big as the point of a needle. Spat use their cilia 
to move. When they are about 24 hours old, they form a 
tiny shell. At this stage, the young oysters are called 
veligers. Oysters cannot be eaten until several months 
later. 

An oyster spends about the first two weeks of its life 
floating and swimming. During this time, the animal has 
a muscular “foot” that extends from its body. The oyster 
uses the foot to test rocks, shells, and other hard objects 
for a suitable place to settle. The oyster chooses one of 
these objects and attaches itself to it. Several oysters 
may attach themselves to the same rock, or they may at- 
tach themselves to each other. Oysters frequently form 
large, crowded beds (groups) in rocky inlets along the 
coasts. 

Young oysters grow very rapidly. A month-old oyster 
is about the size of a pea, and a year-old oyster is ap- 
proximately 2.5 centimetres in diameter. Oysters grow 
about 2.5 centimetres a year for three or four years, and 
then grow even more slowly for the rest of their lives. 
Some oysters grow as long as 30 centimetres. 

Enemies. An oyster has many enemies, and no de- 
fence except its shell. Human beings are probably the 
oyster’s greatest enemies, They catch and eat millions of 
oysters every year. Fish may swallow thousands of 
newly hatched oysters in one gulp. Crabs and other sea 
animals eat young oysters after crushing the soft new 
shells. Starfish pull the shells open with their tube feet 
and eat the oyster meat. Other enemies of the oyster in- 
clude oyster-drill snails and some whelks. These animals 
use their filelike teeth to bore holes in the oyster's shell 
and suck out the soft parts. A bird called the oyster- 
catcher pries open oyster shells with its strong beak. 
Diseases caused by viruses that are harmless to human 
beings may kill millions of oysters in a single year. 


The oyster industry 


Oyster farming. Oysters are one of the most popular 
foods that people take from the sea. Fondness for eating 
oysters—and fear that they might die out—led people to 
rear the animals on undersea “farms.” 

An oyster farmer chooses an area of quiet water 
where the sea floor is firm. Loose, shifting sand or soft 


Harvesting oysters with a dredge, oystermen watch the heavy 
net haul up their catch from the ocean bottom. The oysters are 
taken into port to be cleaned and packaged for market. 


mud might cover and smother the oysters. Each farmer 
marks a plot with floats and puts old shells or tiles on 
the sea floor. The shells and tiles provide places for the 
young oysters to attach themselves. The oyster farmer 
can buy seed oysters to “plant’ in the farming area. The 
oysters are harvested when they are 2 to 4 years old and 
5 to 10 centimetres in diameter. 

Almost all the oysters reared for market come from 
oyster farms. One of the largest oyster-farming centres 
in the world is in the Bay of Arcachon, on France's 
southwestern coast. The beds in American coastal wa- 
ters, especially those of Chesapeake Bay, are also 
among the world’s largest. 

The finest quality pearls come from a species of oys- 
ter native to the Persian Gulf. Cultured pearls are grown 
around bits of mother-of-pearl inserted into the oyster. 
The largest beds of oysters reared for their cultured 
pearls are off the coast of Japan, Western Australia, and 
Queensland, Australia. South Korea, Japan, the United 


Where oysters are found 


The blue areas of the map show the parts of the world where 
edible oysters are found. The map includes oyster farm areas. 
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States, and France are the world’s leading oyster- 
producing countries. 

Oyster harvesting takes place during autumn and 
winter in most regions.Groups of oysters in shallow wa- 
ters are picked up with tongs that open and close some- 
what as scissors do. Oysters in deeper waters are 
brought up by machines called dredges. The dredges 
are operated by hand or by steam power. 

Some oysters are sold while still in their shells. Work- 
ers pack the oysters in ice before shipping. Most oysters 
are sold unshelled. Workers called shuckers remove the 
shells. A shucker places the edge of the shell on a chisel 
blade, which is fastened to a heavy block of wood. Then 
the shucker hits the shell with a wooden hammer. The 
blow drives the tip of the chisel between the valves of 
the closed shell. The shucker then slips a knife blade 
into the shell and pulls it open so that the valves lie flat. 
The adductor muscle, which attaches the body to the 
shell, is cut, and the soft flesh is removed, washed, and 
packed for shipment. Oysters are most popularly kept 
cool on a bed of ice and eaten raw. 

See also Mollusc; Mother-of-pearl; Pearl; Shell; 
Aquaculture. 

Oyster plant. See Salsify. 

Oystercatcher is the name of several species of wad- 
ing birds that live on seacoasts in most parts of the 
world. The name comes from the oystercatcher's sharp- 
edged, chisel-shaped bill, which the bird uses to open 
the shells of such molluscs as mussels and oysters, and 
to pry limpets from rocks. 

The plumage may be black and white or all black de- 
pending on the species. The Eurasian oystercatcher is 
black above and white below. The sooty oystercatcher 
of Australia is an all black bird. 

Oystercatchers have noisy courtship displays that may 
involve several birds all uttering their shrill calls at the 
same time. Oystercatchers lay two to four blotched and 
speckled sand-coloured eggs, that blend in with the 
pebbles among which they are laid. 

Scientific classification. Oystercatchers belong to the fam- 
ily Haematopodidae, genus Haematopus. The European oyster- 
catcher is H. ostralegus, the Australian oystercatcher is H. 
fuliginosus. 


The oystercatcher uses its sharp bill to open molluscs. 
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Ozalid process is a method of producing copies of 
documents. The original paper is placed on a chemically 
treated sheet of Ozalid paper and fed into an Ozalid ma- 
chine. Ultraviolet light shines threugh the translucent 
paper of the original copy and changes the chemicals 
on the Ozalid paper to a colourless compound. But the 
ultraviolet light does not shine through the opaque lines 
or letters on the original copy. The machine then devel- 
ops the Ozalid paper, and the parts not struck by ultra- 
violet light appear, making a copy. The Ozalid process 
has been largely replaced by photostatic processes and 
other copying methods (see Photocopying [Projection 
photocopying). 

Ozawa, Seiji (1935- _), is one of the outstanding or- 
chestra conductors of his time. He established his repu- 
tation with a broad range of music, including that of 
many modern Japanese composers. 

Ozawa was born in Hoten, Manchuria. He went to Eu- 
rope in 1959 and studied 
with the Austrian conduc- 
tor Herbert von Karajan in 
West Berlin. There, Leon- 
ard Bernstein, conductor 
of the New York Philhar- 
monic Orchestra, observed 
Ozawa and named him one 
of the orchestra's three as- 
sistant conductors for the 
1961-1962 season. Bern- 
stein recalled him as sole 
assistant conductor for the 
1964-1965 season. Ozawa 
was the Toronto Sympho- 
nys conductor from 1965 
to 1969 and the San Francisco Symphony's music direc- 
tor from 1968 to 1976. In 1973, he also became artistic 
and music director of the Boston Symphony. 

Ozone is a form of oxygen that is present in the earth's 
atmosphere in small amounts. Ozone in the upper at- 
mosphere is a major factor in making life on the earth 
possible. But ozone in the lower atmosphere contrib- 
utes to air pollution. Ozone is used commercially in 
water purification processes and as a bleaching agent. 

Ordinary oxygen molecules have two oxygen atoms. 
Ozone molecules have three. Ozone is produced natu- 
rally through photochemical and electric discharge re- 
actions. Photochemical production occurs. when high 
energy radiation from the sun strikes ordinary oxygen in 
the earth's upper atmosphere and converts some of it to 
ozone, Electric discharge reactions, including lightning 
and electric sparks from motors, also convert some oxy- 
gen to ozone. Ozone is produced commercially by elec- 
tric discharges in a machine called an ozonizer. 

Most ozone is found in the upper atmosphere. The 
highest concentration is reached, depending on the lati- 
tude, between about 15 and 30 kilometres above the 
earth's surface. This concentration is 10 parts per million 
by volume—that is, 10 parts ozone per 1 million parts air. 
The ozone layer in the upper atmosphere shields the 
earth from 95 to 99 per cent of the sun's ultraviolet rays. 
Overexposure to these rays is a leading cause of skin 
cancer. 

In the mid 1970s, some scientists expressed concern 
that chemical compounds called ch/orofluorocarbons 
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(CFCs) were breaking down the protective ozone layer, 
At that time, CFCs were widely used as propellants in 
aerosol spray cans. After CFCs are released, they slowly 
rise into the atmosphere. When they reach the upper at- 
mosphere, the sun’s ultraviolet radiation breaks them 
apart. Some of the molecular fragments that result react 
with ozone, thereby reducing the amount of it. 

Scientists soon discovered that the decrease of ozone 
in the upper atmosphere depends on the latitude. The 
decrease is the strongest in regions over the south pole, 
where it forms a “hole”. Scientists from the British Ant- 
arctic Survey published the first report of the existence 
of an ozone hole above the Halley Bay in 1985. In 1986, 
NASA, together with such organizations as the World 
Meteorological Organization and the United Nations En- 
vironmental Programs (UNEP), set up the Ozone Trend 
Panel to study ozone depletion in the atmosphere. 
Members of this panel collected data from satellites and 
from instruments on the ground. They published their 
findings in March 1988, confirming that the ozone levels 
above the Antarctic were decreasing, They also found 
that ozone levels were decreasing in Arctic regions, but 
to a lesser degree than the formation of the ozone hole 
above the Antarctic. In Europe, Germany and France 
launched a series of research projects named Chemistry 
of Ozone in the Polar Stratosphere Project (CHEOPS) to 
study ozone depletion in the northern regions. 

In 1987, 31 nations signed the Montreal Protocol, a 
treaty to limit the production of CFCs. This treaty took 
effect on January 1, 1989. In 1990, a reevaluation of the 
Montreal Protocol established that the world-wide in- 
crease in production of CFCs had slowed down. But it 
was found that some of the compounds introduced to 
replace CFCs were also harmful to the ozone layer, es- 
pecially hydrochlorofluorocarbons (HCFCs). A revision 
of the Montreal Protocol of 1990 calls for the complete 
elimination of the production of CFCs by the turn of the 
century. 

CFCs will contaminate the atmosphere for many years 
after the production of CFC’s ends. This is because large 
amounts of CFCs from existing refrigerators and air- 
conditioning systems are leaking into the atmosphere. 
Also, scientists expect that ozone depletion will con- 
tinue to increase over the next few decades because 
CFCs are long-lived molecules. The consequence of 
ozone depletion will be an increase in the amount of ul- 
traviolet light that reaches the earth, especially in south- 
ern Australia and New Zealand. See Fluorocarbon. 

Most ozone in the lower atmosphere is considered 
an air pollutant. It is formed by chemical reactions be- 
tween sunlight and pollutants already in the atmos- 
phere. Ozone produced in this manner is a component 
of photochemical smog (see Smog). Such ozone can di- 
rectly damage rubber, plastic, and plant and animal tis- 
sue. It may undergo further chemical reactions that pro- 
duce other damaging chemicals. Exposure to certain 
concentrations causes headaches, burning eyes, and ir- 
ritation of the respiratory tract in many individuals. 

Ozone has the chemical formula 0, and a molecular 
weight of 47.998. Pure ozone is a pale blue gas. It was 
first detected by means of its sharp, irritating odour, 
which is often noticed near electrical switches and ma- 
chinery. The German chemist Christian Friedrich Schön- 
bein discovered ozone in 1840. 
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